EPA/ROD/R08-91/055
1991

EPA Superfund
Record of Decision:

CENTRAL CITY, CLEAR CREEK
EPA ID: COD980717557

OuU 03

IDAHO SPRINGS, CO

09/30/1991



Text :
09/ 30/ 91
ACTI NG REG ONAL ADM NI STRATOR (REG ON VI I 1)
US ENVI RONMENTAL PROTECTI ON AGENCY

THOVAS P. LOOBY DATE: 09/30/91
DI RECTOR, COFFI CE OF ENVI RONVENT

DEPARTMENT OF HEALTH

STATE COF COLCRADO

DECI SI ON SUMVARY FOR THE RECORD CF DECI SI ON

#SNLD
1.0 SITE NAME, LCCATI ON AND DESCRI PTI ON

THE CLEAR CREEK/ CENTRAL CI TY SUPERFUND SI TE (SITE) |'S LOCATED

APPROXI MATELY 30 M LES WEST OF DENVER, COLORADO. THE SI TE BOUNDARY HAS
NOT BEEN NARROALY DEFI NED BECAUSE OF THE NATURE OF THE CONTAM NATI ON AT
THE SITE. EXTENSI VE H STORICAL M NING ACTIVITY AT THE SITE TOOK PLACE
ON A LARGE NUMBER OF SVALL M NING CLAI M5. I N GENERAL, TH S RESULTED I N
THE DI SPOSAL OF RELATI VELY SVALL VOLUVES OF M NE WASTE ROCK AND TAI LI NGS
PILES, WH CH ARE DI STRI BUTED OVER A VERY LARGE AREA. ADDI TI ONALLY,
NUMERQUS M NE TUNNELS, WHI CH WERE CONSTRUCTED FOR ORE HAULAGE AND M NE
WATER DRAI NAGE, ARE FOUND I N THE AREA. CONSEQUENTLY, THE | NVESTI GATI ONS
AT THE SI TE | NVOLVED | DENTI FI CATI ON AND PRI ORI Tl ZATI ON OF CONTAM NATI ON
W TH N THE APPROXI MATELY 400 SQUARE M LE DRAI NAGE BASI N FOR CLEAR CREEK
FI GURE 1-1 | DENTI FI ES THOSE M NE WASTE PI LES AND M NE TUNNELS WH CH ARE
CURRENTLY CONSI DERED PRI CRI TY LOCATI ONS FOR POTENTI AL REMEDI AL ACTI ON
UNDER THE CLEAR CREEK/ CENTRAL CI TY SUPERFUND S| TE.

THE CLEAR CREEK DRAI NAGE BASI N RANGES | N ELEVATI ON FROM APPROXI MATELY
5,700 FEET TO OVER 13,000 FEET. ANNUAL PRECI PI TATI ON | N THE DRAI NAGE
BASI N RANGES BETWEEN 16 - 18 I NCHES. HOWNEVER, PRECI Pl TATI ON VALUES TWD
TO THREE TI MES GREATER THAN THESE VALUES CAN BE SEEN I N LOCALI ZED AREAS.
THE DRAI NAGE BASIN IS DOM NATED BY A SER ES OF MOUNTAI NS AND VALLEYS.
THE STEEP H LLSI DES EXH BI T SHALLOW COARSE SO LS, W TH PONDERCSA Pl NE,
JUNI PER, AND MOUNTAI N MAHOGANY GRASSLANDS THE TYPI CAL VECGETATI ON ON
SOUTH FACI NG SLCPES, AND DOUGLAS FI R COVMMUNI TI ES TYPI CAL ON NORTH- FACI NG
SLOPES. ASPEN GROVES ARE ALSO | NTERSPERSED W THI N THESE COVMUNI TI ES.
ALONG VALLEY BOTTOVBE BLUE SPRUCE, ASPEN AND NARROW LEAF COTTONWOCD ARE
THE TYPI CAL VEGETATION, WTH W LLOW AND RI VER BI RCH AT THE EDGE OF
FLOCDPLAI NS.

CLEAR CREEK HAS THREE MAJCOR TRI BUTARI ES - SOUTH, WEST, AND NORTH CLEAR
CREEK - AS WELL AS NUMERCQUS SMALLER TRI BUTARI ES. DESI GNATED USES OF
CLEAR CREEK | NCLUDE ACGRI CULTURE, RECREATI ON, AND DRI NKI NG  RECREATI ONAL
USES I N CLEAR CREEK | NCLUDE FI SHI NG KAYAKI NG RAFTI NG AND TUBI NG
CLEAR CREEK AND I TS TRI BUTARI ES ARE CLASSI FI ED AS COLD WATER CLASS 1,
AND I N A FEW CASES COLD WATER CLASS || DUE TO LI M TI NG HABI TAT FCR
AQUATI C LI FE. CLEAR CREEK AND I TS TRI BUTARI ES ARE USED IN WHOLE CR I N
PART AS A DRI NKI NG WATER SOURCE BY SEVERAL MUNI Cl PALI TI ES | NCLUDI NG
GEORGETOMN, | DAHO SPRINGS, BLACK HAWK, GOLDEN, WESTM NSTER, THORNTON,
AND ARVADA. TABLE 1.1-1 I N APPENDI X B PROVI DES A SUMWARY OF THE USE
CLASSI FI CATI ONS FOR CLEAR CREEK

THE GROUND WATER SYSTEM I N THE CLEAR CREEK DRAI NAGE BASI N HAS NOT BEEN
CLASSI FI ED BY THE STATE OF COLORADO FOR A PARTI CULAR USE. | N ADDI Tl ON,
AT TH S TI ME THE STATE OF COLCRADO HAS NOT ADOPTED STANDARDS I N THE
BASI N FOR THE CONTAM NANTS OF CONCERN AT THE SI TE. THERE ARE

APPROXI MATELY 4, 367 PERM TTED DRI NKI NG WATER VELLS I N CLEAR CREEK AND
G LPI N COUNTI ES.



THE CLEAR CREEK DRAI NAGE BASIN IS LOCATED | N CLEAR CREEK AND G LPI N
COUNTI ES. THE 1988 PCPULATI ON ESTI MATES SHOW 2, 649 RESI DENTS I N G LPIN
COUNTY AND 7,379 RESIDENTS | N CLEAR CREEK COUNTY. MORE DENSELY
POPULATED AREAS | NCLUDE THE TOMS COF SILVER PLUME, GECRCETOM, EMPI RE,
AND | DAHO SPRI NGS | N CLEAR CREEK CCOUNTY; AND CENTRAL CI TY AND BLACK HAVK
IN G LPIN COUNTY. | N ADDI TION, A LARGE NUMBER OF THE RESI DENTS CF BOTH
COUNTI ES LI VE I N SVALLER COVWUN Tl ES, OR ARE DI SPERSED THROUGHOUT THE
COUNTI ES AND LI VE ON SMALL ACREAGE.

LAND USES I N CLEAR CREEK AND G LPI'N COUNTI ES | NCLUDE TOURI SM COMVERCE,
RECREATI ON, AND TO A LI M TED EXTENT, RANCH NG AND AGRI CULTURE. AREAS OF
BOTH COUNTI ES WERE EXTENSI VELY M NED | N THE PAST BECAUSE CF THE
ABUNDANCE OF PRECI QUS AND BASE METALS. ACTIVE M NES ARE STILL PRESENT
AT SOVE LOCATIONS IN THE COUNTIES. | N OCTOBER 1991, LIM TED STAKES

GAM NG WLL BE PERM TTED I N THE TOANS OF BLACK HAWK AND CENTRAL CITY.
TH'S WLL UNDOUBTEDLY CHANGE THE LAND USE AND POPULATI ON DENSITY I N
THESE AREAS.

#SHEA
2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

2.1 SITE H STCRY

THE CLEAR CREEK/ CENTRAL CI TY SUPERFUND SI TE | S LOCATED ON THE EAST SLCPE
OF COLORADO S FRONT RANGE. THE COLORADO M NERAL BELT TRANSECTS THE SI TE
I NDI CATI NG THE R CH M NERALI ZATI ON OF THE AREA. PRECAMBRI AN GNEI SSES
AND SCH STS ARE THE PREDOM NATE HOST ROCK AND ARE CUT BY A NETWORK OF
FAULTS. TERTI ARY AGE VEINS AND STOCKS W TH N THE HOST ROCK ARE THE
SOURCES COF SULFI DE ORES WH CH CONTAI N DEPCSI TS OF SEVERAL METALS

I NCLUDI NG GOLD, SILVER, | RON, COPPER, LEAD, N CKEL, ZINC, CADM UM
MANGANESE, AS VELL AS OTHERS.

DUE TO THE R CH M NERALI ZATI ON OF THE AREA, PORTI ONS OF THE SI TE BECAME
SOME OF THE MOST HEAVILY M NED AREAS COF COLCRADO  THERE ARE VEELL OVER
800 | NACTI VE M NES AND TUNNELS | N CLEAR CREEK AND G LPI N COUNTI ES.

H STORI CALLY, |IT IS ESTI MATED THAT OVER $110 M LLI ON WORTH OF M NERAL
PRODUCTI ON, | N "1900" DOLLARS, OCCURRED AT THE SITE. GOLD AND SILVER
ACCOUNTED FOR THE VAST MAJORITY OF THE M NI NG | NTEREST.

M N NG ACTIVITY I N THE AREA COVWWENCED I N 1859 W TH PLACER GOLD BEI NG
FOUND AT THE MOUTH OF CHI CAGO CREEK, AND THE FI RST LCDE DI SCOVERY
OCCURRI NG | N GREGCRY GULCH LATER THAT YEAR  BY THE SUMVER OF 1860,
ALMOST ALL SURFACE LCDES HAD BEEN CLAI MED.

EXTRACTI ON OF SURFACE ORES LED TO AN | NCREASE | N THE DEPTH OF M NI NG
THI' S | NCREASE | N DEPTH BROUGHT PRCBLEVMS W TH WATER DRAI NAGE, AND M NERS
BEGAN TO ENCOUNTER MORE DURABLE SULFI DE ORES WHI CH COULD NOT BE M LLED
W TH THE SAME EASE AS THE OXI DI ZED SURFACE ORES. TO COWPENSATE FCR
THESE PROBLEMS, DRAI NAGE TUNNELS WERE CONSTRUCTED AND NEW M LLI NG
TECHNI QUES WERE DEVELCPED.

TCDAY MOST OF THESE M NE DRAI NAGE TUNNELS ARE STI LL FUNCTI ONI NG AND

DI SCHARGE ACI D M NE WATER, WH CH CONTAI NS H GH CONCENTRATI ONS CF HEAVY
METALS. M NE TAI LI NGS FROM M LLI NG CPERATI ONS AND WASTE ROCK FROM THE
DEVELCPMENT OF THE M NES ARE PRESENT AT NUMEROUS LOCATI ONS THROUGHOUT
THE SI TE.

I N SEPTEMBER 1983, THE SI TE WAS SELECTED FOR ADDI TI ON TO THE SUPERFUND
NATI ONAL PRI ORI TI ES LI ST DUE TO THE PRESENCE OF HEAVY METALS IN THE

ENVI RONMENT.  SI NCE THAT TI ME, THE ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)
AND THE COLORADO DEPARTMENT OF HEALTH (CDH) HAVE CONDUCTED SEVERAL

STUDI ES I N THE AREA AND HAVE PREVI QUSLY MADE CERTAI N DECI SI ONS ON



CLEANUP ALTERNATI VES FOR CERTAI N AREAS. THESE DECI SI ONS ARE DI SCUSSED
I N GREATER DETAIL I N SECTION 4. 0.

THREE REMOVAL ACTI ONS WERE CONDUCTED AT THE SI TE BY EPA' S EMERCGENCY
RESPONSE BRANCH. | N MARCH 1987, A REMOVAL ACTI ON WAS | NI TI ATED AT THE
GREGORY | NCLI NE TO PREVENT THE COLLAPSE OF THE M NE WASTE PILE. A
COLLAPSE WOULD HAVE ALLONED THE M NE WASTE TO SLI DE | NTO NORTH CLEAR
CREEK, AND EPA WAS CONCERNED THAT A LARGE LOAD OF METALS- LADEN M NE
WASTE WOULD WASH DOWNSTREAM | NTO CLEAR CREEK AND CONTAM NATE THE

MUNI CI PAL WATER SUPPLY OF THE A TY OF GOLDEN, COLORADO. AS PART OF THE
REMOVAL ACTI ON EPA REMOVED AN COLD DETERI ORATED WOOD CRI B RETAI NI NG WALL,
DECREASED THE SLOPE OF THE M NE WASTE PI LE, AND CONSTRUCTED A GABI ON
BASKET RETAI NING WALL. I N FALL 1987, A REMOVAL ACTI ON WAS I NI TI ATED I N
THE | DAHO SPRI NGS AREA. TH S REMOVAL ACTI ON | NVOLVED CONNECTI ON OF
THREE RESI DENTS TO THE G TY OF | DAHO SPRI NGS WATER SUPPLY. PRICR TO THE
REMOVAL ACTI ON THE RESI DENCES HAD BEEN SERVED BY PRI VATE GROUND WATER
VELLS WH CH CONTAI NED ELEVATED CONCENTRATI ONS OF CADM UM | N AUGUST
1991, A REMOVAL ACTI ON WAS | NI TI ATED APPROXI MATELY 1/4 M LE NORTH COF

I DAHO SPRINGS. TH' S ACTI ON | NVOLVED REMOVAL OF UNCONTAM NATED MERCURY
FROM A SMALL TRAI LER  THE MERCURY AND A SMALL AMOUNT CF SO L VERE
PLACED IN A TEN GALLON STEEL DRUM AND SH PPED TO A MERCURY RECOVERY

FACI LI TY.

2.2 ENFORCEMENT ACTIVITI ES

A POTENTI ALLY RESPONSI BLE PARTY SEARCH WAS CONDUCTED AS PART COF THE
EARLI ER | NVESTI GATI ONS AT THE SITE. THE SEARCH REVEALED | NFORVATI ON ON
THE OMERSH P OF THE FI VE DI SCHARG NG M NE TUNNELS AND FI VE M NE WASTE
PI LES DESCRI BED | N SECTI ON 4.0 UNDER CPERABLE UNITS #1 AND #2. TO DATE,
NO ENFORCEMENT ACTI VI TI ES HAVE RESULTED FROM TH S SEARCH.

EPA ALSO I NI TI ATED A POTENTI ALLY RESPONSI BLE PARTY SEARCH AS PART OF THE
PHASE I | NVESTI GATIONS. TH S SECOND SEARCH HAS NOT BEEN COVPLETED AND,
THEREFORE, NO SPECI AL NOTI CES HAVE BEEN | SSUED. EPA DCES NOT BELI EVE
THAT REMEDI AL ACTI ON AT THE SI TE SHOULD BE DELAYED PENDI NG FI NALI ZATI ON
OF THE SEARCH AND IS PROCEEDI NG WTH THI S RECORD OF DECI SI ON.  AFTER

FI NALI ZATI ON OF THE SEARCH, THE STATUS OF THE POTENTI ALLY RESPONSI BLE
PARTI ES WLL BE EVALUATED. |F APPRCPRI ATE, EPA WLL NOTI FY POTENTI ALLY
RESPONSI BLE PARTI ES OF THE SELECTED REMEDY AND W LL I NI TI ATE

NEGOTI ATI ONS FOR THE | MPLEMENTATI ON OF THE REMEDY. | F THE POTENTI ALLY
RESPONSI BLE PARTI ES DO NOT COW T TO PERFORM NG THE REMEDY IN A TI MELY
MANNER, EPA MAY PROCEED W TH A FUND- FI NANCED REMEDI AL DESI GN AND

REMEDI AL ACTI ON AND MAY ATTEMPT TO RECOVER EPA' S RESPONSE COSTS FROM THE
RESPONSI BLE PARTIES. |IF IT IS DETERM NED THAT A POTENTI ALLY RESPONSI BLE
PARTY HAS LI TTLE OR NO LI ABI LI TY FOR THE CONTAM NATION AT THE SITE, TH' S
I NFORVATI ON W LL BE USED TO DETERM NE | F A FUND- FI NANCED REMEDI AL ACTI ON
WLL BE | NN TIATED. A FUND FI NANCED- REMEDI AL ACTI ON WOULD USE FEDERAL
AND STATE MONI ES TO PERFORM THE CLEANUP.

#HCP
3.0 H GHLI GHTS OF COMMUNI TY PARTI Cl PATI ON

COWUNI TY PARTI Cl PATI ON ACTI VI TI ES AT THE SI TE WERE CONDUCTED PURSUANT
TO SECTIONS 113 (K)(13)(I-V) AND 117 OF THE COVPREHENSI VE ENVI RONVENTAL
RESPONSE, COMPENSATI ON, AND LI ABI LI TY ACT. THE COLORADO DEPARTMENT OF
HEALTH (CDH), THE LEAD AGENCY FOR THE SI TE, HAS DEVELCPED AND MAI NTAI NED
AN ACTI VE COWUNI TY RELATI ONS EFFORT DURI NG THE PHASE || WORK TO KEEP
THE PUBLI C | NFORVED AND TO G VE THE PUBLI C AN OPPORTUNI TY FOR | NPUT.

THE COMMUNI TY RELATI ONS EFFORT | N\VOLVED THE DEVELOPMENT OF A TECHNI CAL
REVI EW ADVI SORY COWM TTEE, WH CH WAS COVPOSED OF LOCAL CI Tl ZENS,
DOANSTREAM WATER USERS, AND LOCAL, STATE AND FEDERAL OFFI CI ALS. PROJECT
UPDATES WERE MAI LED AT PROJECT M LESTONES TO APPROXI MATELY 200 RESI DENTS



AND | NTERESTED CI TI ZENS. I N ADDI TI QN, COUNTY COWM SSI ONERS AND I TY
COUNCI LS WERE UPDATED AT VARI QUS TI MES DURI NG THE PHASE I |
I NVESTI GATI ON.

COPI ES OF THE SI TE WORK PLAN, RAW DATA PACKACES, REMEDI AL | NVESTI GATI ON,
FEASI BI LI TY STUDY, AND PROPOSED PLAN WERE MADE AVAI LABLE TO THE PUBLI C
AT THE | DAHO SPRI NGS LI BRARY, | DAHO SPRINGS CI TY HALL, G LPIN COUNTY
COURTHOUSE, EPA LI BRARY, AND CDH OFFI CES. A PUBLI C MEETI NG WAS HELD ON
JULY 24, 1990, TO HEAR COMMENT ON THE REMEDI AL | NVESTI GATI ON REPCRT. A
SECOND PUBLI C MEETI NG WAS HELD ON JULY 11, 1991, TO HEAR COMMENT ON THE
FEASI BI LI TY STUDY REPORT. AT THESE MEETI NGS MEMBERS CF THE CDH AND EPA
PROVI DED | NFORVATI ON ABOUT THE FI NDI NGS OF THE REPCRTS, | NCLUDI NG A
DETAI LED EXPLANATI ON OF THE PREFERRED CLEANUP ALTERNATI VE FOR THE Sl TE,
AND ANSWERED QUESTI ONS ABQUT THE SI TE. NOTI CE OF BOTH OF THESE MEETI NGS
WERE PUBLI SHED | N THE CLEAR CREEK COURANT AND THE WEEKLY REGQ STER- CALL
NEWSPAPERS. A 30- DAY COMMENT PERI CD WAS PROVI DED FOR THE REMEDI AL

I NVESTI GATI ON REPORT AND A 60- DAY PUBLI C COMVENT PERI GD WAS PROVI DED FOR
THE FEASI Bl LI TY STUDY. A RESPONSI VENESS SUMVARY WAS WRI TTEN TO ADDRESS
PUBLI C COMMVENTS RECEI VED DURI NG THE COMVENT PERI GD. A CCOPY OF THE
RESPONSI VENESS SUMVARY |'S | NCLUDED AS APPENDI X C OF THI S RECORD OF DECI SI ON

TH S RECORD OF DECI SI ON PRESENTS THE SELECTED REMEDI AL ACTI ON FCR THE

CLEAR CREEK/ CENTRAL CI TY SI TE OPERABLE UNI T #3, CLEAR CREEK AND G LPIN

COUNTI ES, COLORADO, WHI CH HAS BEEN CHOSEN | N ACCORDANCE W TH THE

COVPREHENSI VE ENVI RONVENTAL RESPONSE, COVPENSATI ON, AND LI ABI LI TY ACT,

AS AVENDED BY THE SUPERFUND AMENDVENTS AND REAUTHORI ZATI ON ACT, AND TO

THE EXTENT PRACTI CABLE, THE NATI ONAL CONTI NGENCY PLAN. THE DECI SI ON FOR
REMEDI ATION OF THE SITE | S BASED ON THE ADM NI STRATI VE RECCRD. A CCPY

OF THE ADM NI STRATI VE RECCORD | NDEX | S | NCLUDED AS APPENDI X D OF THI S DOCUMENT.

#SRU
4.0 SCOPE AND ROLE OF OPERABLE UNIT WTH N SI TE STRATEGY

AS WTH MANY SUPERFUND SI TES, THE PROBLEMS AT THE CLEAR CREEK/ CENTRAL

G TY SITE ARE COWLEX. | N CRDER TO EFFECTI VELY ADDRESS SOVE OF THESE
PROBLEMS, EPA ORGANI ZED WORK AT THE SI TE | NTO SEPARATE WORKI NG UNI TS
KNOAN AS OPERABLE UNI TS. THE CLEAR CREEK/ CENTRAL CI TY SUPERFUND SI TE
WAS CRGANI ZED | NTO THREE OPERABLE UNI TS WH CH WERE DESI GNATED TO ADDRESS
HEAVY METALS CONTAM NATI ON ASSOCI ATED WTH H STORIC M NING ACTIVITY I N
THE CLEAR CREEK DRAI NAGE BASIN. A BRI EF DESCRI PTI ON CF THE THREE
OPERABLE UNI TS IS PROVI DED BELOW

OPERABLE UNI T #1 WAS DESI GNATED TO SPECI FI CALLY ADDRESS TREATMENT OF THE
ACI D M NE DRAI NAGE FROM FI VE TUNNELS ( NATI ONAL AND GREGORY | NCLINE I N
BLACK HAWK, THE QUARTZ HI LL TUNNEL SQUTHWEST OF CENTRAL CITY, AND THE
ARGO AND BI G FI VE TUNNELS | N | DAHO SPRINGS). THE FEASI BI LI TY STUDY FOR
OPERABLE UNIT #1 WAS COWPLETED I N 1987 AND A RECORD CF DECI SI ON WAS

SI GNED | N SEPTEMBER 1987. THE RECORD OF DECI SI ON SELECTED PASSI VE
TREATMENT OF THE DI SCHARG NG ACI D M NE WATER AS THE PREFERRED REMEDI AL
ALTERNATI VE, | F PASSI VE TREATMENT COULD BE SHOM (M A A TWD TO THREE
YEAR STUDY PERI CD) TO BE AN EFFECTI VE TREATMENT OPTION. |F I T WAS
DETERM NED THAT PASSI VE TREATMENT SYSTEMS WERE NOT EFFECTI VE, THE RECORD
OF DECI SI ON ALLOWED THE FLEXI BI LI TY TO I NSTALL ACTI VE TREATMENT OR A
COVBI NATI ON OF ACTI VE AND PASSI VE TREATMENT SYSTEMS. | MPLEMENTATI ON OF
THE RECORD OF DECI SI ON FOR CPERABLE UNI T #1 WAS DELAYED PENDI NG THE
QUTCOME OF THE PHASE Il WORK, WH CH | S DI SCUSSED BELOW

OPERABLE UNIT #2 WAS DESI GNATED TO SPECI FI CALLY ADDRESS REMEDI ATI ON COF
M NE TAI LI NGS AND WASTE ROCK I N THE | MVEDI ATE PROXIM TY OF THE FI VE

DI SCHARG NG TUNNELS REFERENCED ABOVE. THE FEASI Bl LI TY STUDY FCOR
OPERABLE UNI T #2 WAS COVPLETED | N NOVEMBER 1987, AND A RECORD OF

DECI SION WAS SI GNED | N MARCH 1988. THE RECORD OF DECI SI ON SELECTED



RUNON CONTRCL AND SLOPE STABI LI ZATI ON (WHERE APPLI CABLE) AS THE
PREFERRED REMEDI AL ALTERNATI VE. REMEDI AL ACTI ON AT TWD OF THE FI VE M NE
WASTE Pl LES ( GREGORY | NCLI NE AND ARGO TUNNEL SITES) WAS | NI TI ATED I N
APRIL 1990, AND IS COWPLETE. THE RECORD OF DECI SI ON FOR THE PHASE 1|
WORK WLL NOT AMEND THE ORI G NAL RECORD OF DECI SI ON FOR CPERABLE UNI T #2.

OPERABLE UNIT #3 WAS ORI G NALLY DESI GNATED TO ADDRESS CONTROL OF SURGE
EVENTS FROM THE ARGO TUNNEL. A FEASIBI LI TY STUDY WAS COWPLETED I N
AUGUST 1988. THE RECORD COF DECI SI ON FOR OPERABLE UNI T #3 WAS DELAYED
UNTI L A MORE COVPREHENSI VE EVALUATI ON OF THE SI TE COULD BE OBTAI NED.
TH S RECORD OF DECI SION FOR THE PHASE 11 WORK | NCLUDES A FI NAL
RECOMVENDATI ON FOR OPERABLE UNI T #3.

I'N JUNE 1988, THE EPA TRANSFERRED THE LEAD ROLE FOR THE SI TE TO CDH
CDH THEN | NI TI ATED THE COVPREHENSI VE EVALUATI ON OF THE SI TE VI A THE
PHASE || REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY. THE PHASE ||
WORK EXPANDED THE ORI G NAL STUDY AREA TO | NCLUDE THE APPROXI MATELY 400
SQUARE M LE CLEAR CREEK DRAI NAGE BASI N ABOVE GOLDEN, COLORADO. THE
REASON FCR THE EXPANSI ON WAS TO CBTAIN A BETTER UNDERSTANDI NG CF THE
VARI QUS CONTAM NATI ON SOURCES IN THE BASI N, TO ENABLE THE STATE, EPA,
AND THE LOCAL COVMMUNI TI ES TO MAKE | NFORVED DECI SI ONS AS TO WHAT CQULD
AND COULD NOT BE DONE TO CONTRCOL THESE SOURCES; AND TO ASSESS WHAT
EFFECT THESE CONTROLS WOULD HAVE ON CLEAR CREEK. THE PHASE || REMEDI AL
I NVESTI GATI ON WAS COVPLETED | N SEPTEMBER 1990; THE DRAFT PHASE I

FEASI BI LI TY STUDY WAS RELEASED FOR PUBLI C COMVENT I N JUNE 1991. TH S
RECORD OF DECISION | S FOR THE PHASE I | NVESTI GATIONS, | T WLL SUPERSEDE
THE CPERABLE UNIT #1 RECORD OF DECI SI ON, AND | NCLUDES A FI NAL DEC SI ON
FOR THE ORI G NAL OPERABLE UNIT #3. FOR THE PURPCSES OF OPERABLE UNI T
DESI GNATI ON, OPERABLE UNIT #3 | S HEREBY REDESI GNATED AND W LL BE

EQUI VALENT | N MEANI NG TO THE PHASE |1 | NVESTI GATI ONS.

TH' S RECORD OF DECI SI ON FOR PHASE |1/ OPERABLE UNI T #3 WAS | NTENDED TO BE
THE FI NAL RESPONSE ACTION FOR THE SITE. HOAEVER, DUE TO THE COWPLEXI TY
OF THE SITE, AND DI FFI CULTIES I N ATTAI NI NG LEGALLY APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS, | T WLL NOT BE THE FI NAL DECI S| ON
DOCUMENT FCOR THE SI TE. THE CLEANUP PLAN QUTLINED IN THI S RECORD COF

DECI SION WLL BE EVALUATED AS I T IS BEI NG | MPLEMENTED TO DETERM NE HOW
EFFECTI VELY | T ELI M NATES OR REDUCES THE RI SKS POSED AT THE SITE. TH' S
EVALUATI ON WLL TAKE PLACE NO LATER THAN FI VE YEARS FROM THE DATE COF

TH' S RECORD OF DECI SION.  THE | NFCRVATI ON OBTAI NED DURI NG THE EVALUATI ON
WLL BE USED | N CONJUNCTI ON W TH OTHER PERTI NENT SI TE DATA TO DETERM NE
VWHAT ADDI TI ONAL RESPONSE ACTI ONS MAY BE REQU RED. THIS PONT IS

DI SCUSSED | N FURTHER DETAIL I N SECTION 10.0 OF THI S DOCUMENT.

#SSC
5.0 SUMVARY CF SI TE CHARACTERI STI CS

5. 0 1 NTRODUCTI ON

THE PHASE || REMEDI AL | NVESTI GATI ON FOR THE CLEAR CREEK/ CENTRAL CI TY

SI TE FOCUSED ON | DENTI FYI NG THE NATURE AND EXTENT OF HEAVY METALS
CONTAM NATI ON TO THE MAI NSTEM OF CLEAR CREEK AND I TS MAJOR TR BUTARI ES.
DUE TO THE LARGE GEOGRAPHI C SI ZE OF THE STUDY AREA, AN I NI TI AL SCREEN NG
STUDY WAS PERFCRVED. POTENTI AL SOURCES OF CONTAM NATI ON WERE

PRI ORI TI ZED BASED ON THEI R LI KELI HOCD TO THREATEN HUVAN HEALTH CR THE
ENVI RONMVENT.  THE RESULTS OF THE SCREENI NG AND PRI ORI Tl ZATI ON ALLOWED
FOR A FOCUSED STUDY OF THE MAJOR SQURCES OF CONTAM NATI ON AT THE SI TE.

I NVESTI GATI ONS AT THE SI TE HAVE | DENTI FI ED THE FOLLOW NG POTENTI AL
CONTAM NANTS OF CONCERN: ALUM NUM  ARSENI C, CADM UM CHROM UM COPPER,
FLUCRI DE, LEAD, MANGANESE, N CKEL, SILVER, ZINC, AND THE | NDI CATCR PH
I N ADDI TI ON, MERCURY WAS EVALUATED IN FI SH Tl SSUE, AND BERYLLI UM WAS
EXAM NED N AIR THE PRESENCE AND CONCENTRATI ON OF THESE CONTAM NANTS



VARY OVER TI ME AND LOCATION WTHI N THE SITE. | N SOVME CASES AT THE TI ME
OF SAMPLI NG SOME OF THE CONTAM NANTS OF CONCERN WERE NOT FOUND TO PCSE A
THREAT TO HUMAN HEALTH OR THE ENVI RONVENT.  THI'S PO NT IS DI SCUSSED I N
GREATER DETAIL IN THE SUMVARY OF SI TE RI SKS I N SECTI ON 6. 0.

THE POTENTI AL MAJOR SOURCES OF CONTAM NATI ON TO THE MAI NSTEM OF CLEAR
CREEK AND I TS MAJOR TRI BUTARI ES VERE | DENTI FI ED TO BE ElI GHAT DI SCHARG NG
M NE DRAI NAGE TUNNELS, FIVE OF WHI CH WERE UNDER OPERABLE UNI T #1, AND 21
M NE WASTE PI LES, FIVE OF WH CH HAVE AN EXI STI NG RECORD CF DECI SI ON
UNDER OPERABLE UNIT #2 (SEE FIGURE 1-1). THESE SOURCES OF

CONTAM NATI ON, AS WELL AS THE EXTENSI VE NATURAL M NERALI ZATI ON
THROUGHOUT THE SI TE, HAVE CONTRI BUTED TO CONTAM NATI ON OF BOTH SURFACE
WATER AND GROUND WATER

A COWPLETE DESCRI PTI ON OF THE EXTENT OF CONTAM NATI ON CAN BE FQUND | N
THE PHASE |11 REMEDI AL | NVESTI GATI ON REPORT. THE SI GNI FI CANT FI NDI NGS OF
THE PHASE |1 REMEDI AL | NVESTI GATI ON ARE SUMVARI ZED BY AFFECTED MEDI A AND
PRESENTED BELOW

5.1 SURFACE WATER

SURFACE WATERS AT THE SI TE ARE | MPACTED BY BOTH DI RECT DI SCHARCES FROM
M NE DRAI NAGE TUNNELS AND FROM ERCDI NG M NE WASTE PI LES ( SEE

FIGURE 1-1). A SUWARY OF THE VOLUMES AND CONCENTRATI ONS COF

CONTAM NANTS OF CONCERN IN M NE WASTE PI LES CAN BE FOUND | N TABLES 6-5
AND 6-6. A SUWRARY OF THE MAJOR | MPACTS TO SURFACE WATER | S PRESENTED
BELOW

THE MAI NSTEM OF CLEAR CREEK IS DI RECTLY | MPACTED BY ACI D M NE DRAI NAGE
FROM THE BURLElI G4, MCCLELLAND, ROCKFCRD, Bl G FI VE AND ARGO TUNNELS; AND
FROM THE MCCLELLAND TAI LI NGS, AND BI G FI VE TAI LI NGS AND WASTE ROCK
PILES. THE MAI NSTEM OF CLEAR CREEK IS | MPACTED BY NON- PO NT SQURCE
METALS LOADI NG (GROUND WATER) I N THE | DAHO SPRI NGS AREA. THE MAI NSTEM
OF CLEAR CREEK IS ALSO | MPACTED BY THE TRI BUTARI ES DESCRI BED BELOW

THE WEST FORK OF CLEAR CREEK IS DI RECTLY | MPACTED BY WOODS CREEK, WH CH
I'S | MPACTED BY DI SCHARGES FROM THE URAD M NE TUNNEL DRAI NAGE ( THE URAD
TUNNEL WAS PLUGGED | N 1989) AND SEEPAGE FROM THE URAD TAI LI NGS AND WASTE
ROCK PILES. SURFACE WATERS I N THE LI ON CREEK DRAI NAGE (A TR BUTARY TO
WEST CLEAR CREEK) CONTAI N ELEVATED LEVELS OF METALS.

THE EMPI RE TAI LI NGS ALONG WEST CLEAR CREEK WERE STUDI ED DURI NG THE PHASE
Il REMEDI AL | NVESTI GATI ON, BUT WERE NOT SHOAN TO | MPACT SURFACE WATER

CHI CAGO CREEK (A TRI BUTARY TO THE MAI NSTEM OF CLEAR CREEK) |S | MPACTED
BY THE BLACK EAGLE M NE WASTE PI LE.

SODA CREEK (A TRI BUTARY TO THE MAI NSTEM OF CLEAR CREEK) IS | MPACTED BY
THE LI TTLE BEAR TAI LI NGS PI LE.

THE NORTH FORK OF CLEAR CREEK IS | MPACTED BY ACI D M NE DRAI NAGE FROM THE
QUARTZ HILL TUNNEL (VI A GREGCORY GULCH), THE GREGORY | NCLINE, AND THE
NATI ONAL TUNNEL; AND FROM THE GCOLDEN G LPI N TAI LI NGS, THE GRECCRY

I NCLI NE TAI LI NGS AND WASTE ROCK PILE, AND THE NORTH CLEAR CREEK
TAILINGS. NORTH CLEAR CREEK IS ALSO | MPACTED BY THE GREGCORY GULCH #1
AND #2 TAI LI NGS PILES I N GREGORY GQULCH, THE CLAY COUNTY TAILINGS PILE IN
LAKE GULCH, THE CHASE GULCH #1 AND #2 TAILINGS PI LES I N CHASE GULCH, THE
QUARTZ HILL TAILINGS PILE I N NEVADA GULCH, AND OTHER SOURCES WH CH WERE
NOT STUDI ED.

THE | MPACT ON SURFACE WATER FROM THE NORTH CLEAR CREEK DREDCGE PLACER
TAI LI NGS COULD NOT BE FULLY DETERM NED FROM AN ERCSI ONAL STANDPQO NT,
BECAUSE THEY FORM THE BOTTOM AND BANK OF A SECTI ON OF NORTH CLEAR CREEK



THE | MPACT ON SURFACE WATER FROM THE BOODLE TAI LI NGS COULD NOT BE FULLY
DETERM NED, DUE TO THE LACK OF STREAM FLOW I N EUREKA GULCH DURI NG SAMPLI NG

5.2 GROUND WATER

A TOTAL OF 33 WVELLS WERE SAMPLED AT THE SI TE (14 DRI NKI NG WATER WELLS
AND 19 MONI TORI NG WELLS WH CH WERE LOCATED | N OR NEAR TAI LI NGS/ WASTE
ROCK PILES) (SEE FIGURE 5-1). THE 14 DRI NKI NG WATER WELLS WERE SELECTED
FOR TESTI NG BY ANNOUNCI NG TO THE PUBLIC, VI A THE LOCAL NEWSPAPERS, THAT
CDH WAS | NTERESTED | N SAMPLI NG DOVESTI C VEELLS I N THE AREA AND THAT
VOLUNTEERS WOULD RECEI VE A FREE ANALYSI S OF THEI R WELL WATER BASED ON
THE LEVEL OF RESPONSE, CDH WAS ABLE TO ACCOVMODATE EACH | NDI VI DUAL WHO
REQUESTED A WELL SAMPLE.

THE 19 MONI TORI NG VEELLS WERE CONSTRUCTED | N CLOSE PROXIM TY TO M NE
WASTE Pl LES AND WERE DRI LLED | NTO BEDROCK ANDY OR ALLWI UM THE

MONI TORI NG VELLS WERE CONSTRUCTED TO EVALUATE THE | NTERACTI ON BETWEEN
ALLUVI AL AND BEDROCK GROUND WATER, AND TO DETERM NE THE EFFECT THAT M NE
WASTE PI LES ARE HAVI NG ON THE LOCAL GROUND WATER QUALI TY.

I N GENERAL, THE RESULTS OF THE WELL SAMPLI NG | NDI CATE THAT GROUND WATER
AT MANY LOCATIONS I N THE STUDY AREA CONTAI NS ELEVATED CONCENTRATI ONS OF
METALS. SEVERAL OF THE MONI TORI NG VELLS, AND ONE OF THE DRI NKI NG WATER
VEELLS, CONTAI NED CONCENTRATI ONS OF SOVE METALS VWH CH EXCEEDED DRI NKI NG
WATER ANDY OR HEALTH BASED STANDARDS. A DETAI LED SUMVARY OF THE

CONTAM NATI ON I N VELL WATER | S PROVI DED I N SECTI ON 6. 1. 2.

THE FULL EXTENT OF GROUND WATER CONTAM NATI ON WAS NOT DETERM NED FOR THE
FOLLON NG REASON: THE GROUND WATER QUALI TY WAS DETERM NED TO BE H GHLY
VARI ABLE AT THE LOCATI ONS WH CH WERE SAMPLED, AND THERE IS NO

DI SCERNABLE PATTERN OF CONTAM NATI O\, THE SI TE ENCOVPASSES APPROXI MATELY
400 SQUARE M LES OF MOUNTAI NOUS TERRAI N WH CH CONTAI NS NUMERQUS SHALLOW
UNCONFI NED AQUI FERS, AND NUMEROUS FRACTURED BEDROCK AQUI FERS.

5.3 M NE TAI LI NGS AND WASTE ROCK

DURI NG THE PHASE |1 REMEDI AL | NVESTI GATI ON, A TOTAL OF 60 TAI LI NGS AND
WASTE ROCK PI LES WERE | NVENTCORI ED AT THE SI TE UTI LI ZI NG AREA NAPS,

AERI AL PHOTOGRAPHS, LI TERATURE REVIEW OF M NI NG AND M LLI NG HI STCRY, AND
DI RECT FI ELD OBSERVATI ONS. THE | NVENTCRI ED Pl LES WERE THEN RANKED BASED
ON TOTAL VOLUME, PROXIM TY TO SURFACE WATER, PROXIM TY TO FLOGD PLAI N,
AND THE S| ZE OF THE DRAI NAGE BASIN ABOVE THE PI LES. THE RANKI NG SYSTEM
YI ELDED 12 S| TES THAT WERE | NVESTI GATED FURTHER ( THE RESULTS OF THE

I NVESTI GATI ONS ARE SUMVARI ZED | N TABLES 6-5 AND 6-6). SAVMPLES WERE
TAKEN TO DETERM NE SLOPE STABI LITY AT TEN SI TES, WH LE TWD SI TES WERE
EVALUATED UTI LI ZI NG EXI STI NG DATA. SAMPLES TO DETERM NE SURFACE AND
SUBSURFACE CHEM STRY WERE ALSO TAKEN AT NINE SITES. | N ADDI Tl ON,

SEDI MENT LQADI NG ESTI MATES FOR SEVEN CF THE SI TES WERE PERFORVED BASED
ON A ONE- HOUR RAI NFALL EVENT.

THREE SI TES WERE NOT EVALUATED FOR SEDI MENT LQADI NG DUE TO RELATI VELY
LONG DI STANCE TO A FLON NG RECEl VI NG STREAM LOW SLOPE ANGLES ( EMPI RE
AND BOODLE TAI LI NGS), AND S| TE LOCATI ON W TH N THE STREAM CHANNEL ( NORTH
CLEAR CREEK DREDGE).

THREE ADDI TI ONAL M NE WASTE PI LES WERE | NCLUDED I N THE PHASE I |

FEASI BI LI TY STUDY AS A RESULT OF OBSERVATI ONS MADE DURI NG THE PHASE | |
REMEDI AL | NVESTI GATI ON SAMPLI NG EFFORTS. THE CHASE GULCH #1 AND #2 M NE
WASTE PI LES, | N LOANER CHASE GULCH, WERE ADDED BECAUSE COF THE POCR WATER
QUALI TY OBSERVED I N CHASE GULCH, PARTI CULARLY DURI NG H GH FLOW  THESE
TWD Pl LES WERE SPECI FI CALLY SELECTED BECAUSE THEY ARE | N DI RECT CONTACT
WTH THE STREAM THE NORTH CLEAR CREEK TAI LI NGS PI LE WAS ADDED BECAUSE
OF I TS CLOSE PROXIM TY TO NORTH CLEAR CREEK AND A LARGE AMOUNT OF



SEDI MENT THAT WAS OBSERVED ENTERI NG THE CREEK DURI NG A STORM EVENT.
SI NCE THESE THREE PI LES WERE ADDED AFTER THE PHASE || REMED AL
I NVESTI GATI ON, NO CHEM CAL OR STABI LI TY DATA ARE AVAI LABLE.

I T SHOULD ALSO BE NOTED THAT THE URAD, LI ON CREEK, AND NORTH EMPI RE
CREEK M NE WASTE Pl LES WERE TO BE EVALUATED (I N THE PHASE || REMED AL

I NVESTI GATI ON) W TH EXI STI NG DATA. THE EXI STI NG DATA DI D NOT PROVI DE A
H GH LEVEL OF DETAIL. CONSEQUENTLY, THE SPECI FI C Rl SKS FOR THESE PI LES
WERE QUALI TATI VELY EVALUATED.

OVERALL, THE PRI MARY CONTAM NANTS OF CONCERN IN M NE WASTE PI LES ARE
ARSENI C, LEAD AND ZINC. ARSENI C AND LEAD ARE A CONCERN W TH REGARD TO
HUVAN HEALTH RI SKS, WHILE ZINC I S OF CONCERN W TH REGARD TO

ENVI RONMENTAL RI SKS.

5.4 AIR MEDI A

M NE WASTE PI LES AT THE SI TE CONTRI BUTE METALS LADEN DUST TO THE Al R
THI' S CONTAM NATI ON PROBLEM WAS STUDI ED | N CENTRAL CI TY. CENTRAL A TY
WAS CHOSEN BECAUSE OF THE LARCE VOLUVE OF M NE WASTE AND THE RELATI VELY
DENSE PCPULATION IN THI'S AREA CF THE SI TE.

AN AMBI ENT Al R QUALI TY SAMPLI NG PROGRAM WAS PERFORMED | N CENTRAL CI TY,
COLORADO, FROM AUGUST 11, THROUGH NOVEMBER 13, 1989. THE PURPCSE OF THE
STUDY WAS TO CBTAI N DI RECT MEASUREMENTS OF METALS CONCENTRATI ONS I N THE
AR SAVPLI NG WAS CONDUCTED EVERY TH RD DAY DURI NG THE SAMPLI NG PERI OD,
RESULTING I N A TOTAL OF 29 SAMPLE DAYS. FOR EACH SAVPLE DAY, ONE SAMPLE
OF ALL Al RBORNE DUST PARTI CLES, AND ONE SAMPLE OF RESPI RABLE DUST

PARTI CLES ( PARTI CULATE MATTER LESS THAN 10 M CRONS I N SI ZE), WERE
COLLECTED. THE DUST PARTI CLES WERE ANALYZED FOR ARSENI C, CADM UM
BERYLLIUM CHROM UM LEAD, N CKEL, AND ZINC. THE CONCENTRATI ONS CF
METALS PER VOLUVE OF AlR WAS CALCULATED, AND THE DAI LY RESULTS VERE
AVERAGED TO OBTAIN A 4- MONTH AVERAGE FOR EACH METAL. TH S 4- MONTH
AVERAGE WAS EXTRAPCLATED TO A ONE YEAR EXPCSURE USI NG AN ARI THVETI C
MODEL. THESE ONE YEAR VALUES WERE THEN USED TO PERFORM A HUVAN HEALTH
Rl SK ASSESSMENT. THE RESULTS OF TH S SAMPLI NG PROGRAM ARE DI SCUSSED | N
DETAIL I N SECTION 6. 0.

#SSR
6.0 SUMVARY CF SI TE RI SKS

A BASELI NE Rl SK ASSESSMENT WAS CONDUCTED TO EVALUATE POTENTI AL HUVAN
HEALTH AND ENVI RONMVENTAL RI SKS ASSOCI ATED W TH THE EXI STI NG

CONTAM NATI ON AT THE SITE. ACTUAL OR THREATENED RELEASES OF HAZARDOUS
SUBSTANCES FROM TH' S SI TE, | F NOT ADDRESSED BY | MPLEMENTI NG THE RESPONSE
ACTI ON SELECTED IN TH S RECORD CF DECI SI ON, MAY POSE AN | MM NENT AND
SUBSTANTI AL ENDANGERVENT TO PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT.
THE FOLLOW NG RI SK SUMVARY EXPLAI NS WHY TH S ENDANGERMENT EXI STS. THE

I NFORVATI ON PRESENTED IN THIS SECTION | S A SUWRRY OF THE BASELI NE R SK
ASSESSMENT WH CH WAS PRODUCED | N CONJUNCTI ON W TH THE PHASE || REMEDI AL
I NVESTI GATI ON REPCRTS.

POTENTI AL RI SKS TO HUVAN HEALTH ARE EXPRESSED | N TWD WAYS. THERE ARE
CARCI NOGENI C ( CANCER CAUSI NG RI SKS ASSCOCI ATED W TH EXPCSURE TO

CONTAM NANTS.  CARCI NOGENI C RI SKS ARE EXPRESSED AS THE POTENTI AL EXCESS
CANCER | NCI DENCE PER A SPECI FI C POPULATI ON SI ZE. THERE ARE ALSO
NONCARCI NOGENI C Rl SKS ASSOCI ATED W TH EXPCSURE TO CONTAM NANTS, SUCH AS
Rl SKS CF Bl RTH DEFECTS, DAVACE TO THE LI VER OR KI DNEYS, ETC.

I N ORDER FCR A HUMAN BEI NG OR ANY LI VI NG ORGANI SM TO BE AT RI SK
(CARCI NOGENI C OR NONCARCI NOGENI C)  FROM A CONTAM NANT, TWD THI NGS MJUST BE
CONSI DERED.  FI RST, THE CONTAM NANT MUST BE PRESENT AT H GH ENOUGH



CONCENTRATI ONS TO POSE A RISK.  SECOND, THE PERSON CR ORGANI SM MUST BE
EXPOSED VI A AN EXPOCSURE PATHWAY. ONCE THI S | NFORMATI ON |'S OBTAI NED, A
QUANTI TATI VE EVALUATI ON OF RI SK CAN BE PERFORVED.

THE FI RST STEP I N THE RI SK ASSESSMENT PROCESS | NVOLVES | DENTI FYI NG THE
CONTAM NANTS OF CONCERN AND THEI R CONCENTRATI ONS. AT THE CLEAR

CREEK/ CENTRAL CI TY SI TE THE CONTAM NANTS OF CONCERN VERE | DENTI FI ED BY
COWPI LI NG A LI ST OF CONTAM NANTS THAT WHERE FOUND | N CONCENTRATI ONS

VWH CH EXCEEDED TYPI CAL BACKGROUND LEVELS. AS PREVI QUSLY MENTI ONED, THE
CONTAM NANTS OF CONCERN AT THE SI TE ARE: ALUM NUM ARSENI C, CADM UM
CHROM UM COPPER, FLUCRI DE, LEAD, MANGANESE, N CKEL, SILVER, AND ZI NC

I N ADDI TI ON, MERCURY WAS EVALUATED I'N FI SH, AND BERYLLI UM WAS EVALUATED
IN AR

THE SECOND STEP I N THE RI SK ASSESSMENT PROCESS |'S TO DETERM NE THE
PATHVWAY(S) BY WHICH A HUVAN OR OTHER LI VI NG ORGANI SM M GHT BECOME
EXPOSED TO CONTAM NATI ON.  FOR HUVAN HEALTH, THE EXPOCSURE PATHWAYS WH CH
VEERE | DENTI FI ED AND EVALUATED AT THE SI TE | NCLUDE: | NGESTI ON COF SURFACE
WATER, | NCl DENTAL CONTACT W TH SURFACE WATER, | NGESTI ON OF GRCUND WATER,
I NCI DENTAL | NGESTI ON OF M NE TAI LI NGS AND WASTE ROCK, | NHALATI ON COF
METALS IN AR, AND CONSUWMPTI ON OF FISH  THE RI SK ASSESSMENT FCR THE

SI TE | NCLUDED EVALUATI NG HUVMAN EXPOSURE BASED ON CURRENT AND FUTURE

RESI DENTI AL USES.  ADDI Tl ONALLY, EXPCSURE WAS EVALUATED BASED ON
REASONABLE MAXI MUM EXPCSURE SCENARI OGS | N ORDER TO ENSURE THAT A

POTENTI AL HEALTH RI SK WAS NOT OVERLOCKED. THE EXPOSURE ASSUMPTI ONS FOR
HUVAN HEALTH ARE SUMVARI ZED BY ENVI RONMVENTAL MEDI UM I N SECTI ON 6. 1.

FOR ENVI RONVENTAL RI SK THE EXPOSURE PATHWAYS VWH CH WERE EVALUATED
I NCLUDE: EXPOSURE TO CONTAM NANTS I N THE WATER COLUWN, AND CONTACT W TH
SURFACE WATER STREAM SEDI MENTS ( FOR AQUATI C ORGANI SMVS) .

ONCE AN EXPCSURE PATHWAY | S ESTABLI SHED, RI SK |I'S DETERM NED BY COVBI NI NG
THE EXPCSURE (| NTAKE) OF THE CONTAM NANT W TH TOXI G TY DATA FOR THE
CONTAM NANT. FOR CARCI NOGENS, TH' S TOXICI TY DATA IS KNOMN AS A SLOPE
FACTOR, WHI CH | S DEFI NED AS THE STATI STI CAL 95 PERCENT UPPER CONFI DENCE
LIMT ON THE SLOPE OF THE DOSE- RESPONSE RELATI ONSHI P AT LOW DOSES FCR A
CARCI NOGEN.  DOSE- RESPONSE RELATI ONSHI PS ARE DETERM NED FROM

EXPERI MENTAL DATA OBTAI NED FROM LABCRATORY ANI MALS; THI S DATA IS THEN
EXTRAPCLATED TO HUMAN BEI NGS. EPA' S ACCEPTABLE EXCESS CANCER RI SK RANGE
I'S BETWEEN 1 CANCER | NCI DENCE PER 10, 000 PECPLE AND 1 CANCER | NCI DENCE
PER 1, 000, 000 PECPLE.

FOR NONCARCI NOGENS, RI SK |'S PRESENTED AS A RATI O OF EXPCSURE (| NTAKE) TO
THE REFERENCE DOSE FOR EACH CONTAM NANT FOR A d VEN EXPOSURE PATHWAY.
THE REFERENCE DCSE 1S THE EPA' S PREFERRED TOXI CI TY VALUE FCOR EVALUATI NG
NONCARCI NOGENI C EFFECTS.  THE SUM OF THE RATI OS5 OF ALL CONTAM NANTS
UNDER CONSI DERATI ON | S CALLED THE HAZARD | NDEX. WHEN THE HAZARD | NDEX
I'S GREATER THAN ONE | T | NDI CATES THAT THE CONTAM NANT | S LI KELY TO
PRESENT A RI SK TO HUVAN HEALTH.

THE SI TE R SKS ARE SUWVARI ZED BELOW FOR EACH EXPOSURE PATHMAY.  HUVAN
HEALTH RI SKS ARE DI SCUSSED FI RST, FOLLOWED BY A DI SCUSSI ON OF

ENVI RONVENTAL RI SKS. THE GENERAL TOXI COLOG CAL DATA AND ASSUMPTI ONS FOR
EACH CONTAM NANT OF CONCERN ARE PRESENTED | N TABLES 6-1 (A), (B) AND
(C). FOR EACH EXPOSURE PATHWAY, A BRI EF SUMVARY OF THE OTHER MAJOR
ASSUVPTI ONS WH CH WERE USED | N CALCULATI NG RISK WLL BE PROVIDED. IN
ADDI TI ON, THE READER SHOULD NOTE THAT SOME OF THE DATA TABLES PRESENTED
LATER IN TH S SECTI ON PROVI DE A "Rl SK- BASED TARGET CONCENTRATI ON' VALUE.
FOR CARCI NOGENS, TH' S VALUE CORRESPONDS TO AN EXCESS CANCER RATE OF 1
CANCER | NCI DENCE PER 1, 000, 000 PECPLE. FOR NONCARCI NOGENS, THI S VALUE
CORRESPONDS TO A HAZARD | NDEX OF ONE.

VWHEN EVALUATI NG ADDI Tl VE RI SKS FOR CARCI NOGENS, THE EXCESS CANCER RI SK



I'S DETERM NED BY SUW NG THE | NDI VI DUAL Rl SKS PCSED BY A CONTAM NANT,
REGARDLESS OF THE TYPE OF CANCER CAUSED BY THE CONTAM NANT. FCR
NONCARCI NOGENI C ADDI Tl VE RI SKS, ONLY CHEM CALS THAT AFFECT THE SAME
TARGET ORGAN ARE SUMVED.

VWHEN REVI EW NG THE | NFORVATI ON I N TABLES 6-1 THE READER WLL NOTI CE THAT
LEAD I'S NOT LI STED I N THE "SUMVARY CF TOXI C ENDPO NTS FOR CHEM CALS CF
POTENTI AL CONCERN. " LEAD WAS EVALUATED SEPARATELY FROM THE OTHER

CONTAM NANTS OF CONCERN BECAUSE OF THE | NCREASI NG CONCERN OVER | TS
EFFECTS AT LOW CONCENTRATI ONS. LEAD IS A CARCI NOGEN AT H CGH

CONCENTRATI ONS, BUT OF GREATER CONCERN | S THE EFFECT THAT LEAD HAS ON
THE CENTRAL NERVOUS SYSTEM AT LONER CONCENTRATI ONS. LEAD HAS BEEN SHOMWN
TO CAUSE LEARNI NG DI SABI LI TI ES AND BRAI N DAMAGE | N HUVANS.  WHEN LEAD | S
I NGESTED OR | NHALED | T EVENTUALLY MAKES | TS WAY | NTO THE BLOCD STREAM
MOST SCI ENTI STS BELI EVE THAT SVALL AMOUNTS OF LEAD I N THE BLOCD CAN
CAUSE EFFECTS I N HUVANS, AND TO PREVENT SI GNI FI CANT NEGATI VE EFFECTS,
EXPOSURE TO LEAD SHOULD BE REDUCED TO THE PO NT WHERE LEAD LEVELS IN THE
BLOOD DO NOT EXCEED 10 - 15 M CROGRAMS/ DECI LI TER

A PHARVACOLOG CAL MODEL HAS BEEN DEVELOPED BY RESEARCHERS WH CH PREDI CTS
BLOOD LEAD LEVELS | N HUVANS BASED ON VARI QUS EXPOSURE PATTERNS. THI S
MCDEL |'S KNOM AS THE | NTEGRATED UPTAKE/ BI OKI NETI C (1 U BK) MODEL. THE

| U BK MCDEL WAS USED AT THE SITE, ALONG W TH EPA GUI DANCE ( OFFI CE OF
SOLI D WASTE AND EMERGENCY RESPONSE DI RECTI VE 9355. 4- 02, WHI CH RECOMMENDS
THAT LEAD CONCENTRATIONS IN SO L BE CLEANED UP TO 500 - 1000

M LLI GRAVS/ KI LOGRAM), TO DEVELOP AN ACTI ON LEVEL FOR LEAD IN M NE WASTE
PILES. THE ACTION LEVEL OF 500 M LLI GRAVE/ KI LOGRAM OF LEAD WAS SELECTED
BECAUSE, BASED ON DATA COLLECTED AT THE SI TE, TH S CONCENTRATI ON WOULD
ENSURE THAT APPROXI MATELY 95 PERCENT OF ALL PECPLE EXPOSED UNDER THE
MAXI MUM REASONABLE EXPOSURE SCENARI O WOULD MAI NTAI N BLOOD LEAD LEVELS
BELOW 12. 5 M CROGRAMS/ DECI LI TER.  THE 500 M LLI GRAM KI LOGRAM ACTI ON
LEVEL FOR LEAD | S ALSO CONSI STENT W TH THE RANGE SPECI FI ED BY EPA GUI DANCE.

6.1 HUMAN HEALTH RI SKS
6.1.1 SURFACE WATER

SURFACE WATER AT THE SI TE | S NOT EXPECTED TO PRESENT A RI SK TO HUVAN
HEALTH FROM | NGESTI ON OR RECREATI ONAL USE BASED ON THE EXPOSURE
SCENARI OS EVALUATED | N THE RI SK ASSESSMENT.

TABLE 6-2 (A) SHONS THE COVPARI SON BETWEEN Rl SK- BASED TARGET

CONCENTRATI ONS AND THE CONCENTRATI ON OF THE CONTAM NANTS AT THE

MJUNI Cl PAL WATER DI VERSI ON PO NTS. TABLE 6-2 (B) SHOAS A COVPARI SON
BETWEEN RI SK- BASED TARGET CONCENTRATI ONS, BASED ON | NGESTI ON OF SURFACE
WATER WH LE SW MM NG AND THE CONCENTRATI ON OF CONTAM NANTS AT SEVERAL
LOCATION WTH N THE SI TE. | NGESTI ON OF WATER FROM M NE DRAI NAGE TUNNELS
AND, | N SOVE CASES, WATER IN THEIR | MVEDI ATE PROXIM TY COULD PCSE A R SK
TO HUVAN HEALTH. HOWEVER, TH S EXPCSURE SCENARI O WAS NOT EVALUATED I N
DETAI L BECAUSE I T IS NOT CONSI DERED TO BE A REASONABLE EXPOSURE SCENARI O

THE ASSUMPTI ONS FOR THE SURFACE WATER HUMAN HEALTH RI SK ASSESSMENT VERE:

| NGESTI ON - SURFACE WATER | 'S | NGESTED FROM THE CURRENT MUNI CI PAL

DI VERS| ONS; RESI DENTS ARE ASSUMED TO | NGEST 2 LI TERS OF WATER EACH DAY
FOR 30 YEARS, AND ARE ASSUMED TO WEI GH 70 KI LOGRAVS, FOR CARCI NOGENS
(ARSENI C) AN ABSORPTI ON FACTOR OF 1 WAS USED.

RECREATI ONAL USE - CHI LDREN BETWEEN THE AGES OF 9 AND 18 SWMIN THE
CREEKS AT THE SITE 3 TI MES/ WEEK DURI NG THE 12- WEEK PERI OD FROM JUNE
THROUGH AUGUST (SW MM NG DURI NG OTHER PERI CDS OF THE YEAR |'S UNLI KELY
DUE TO LON WATER AND Al R TEMPERATURE); CHI LDREN SWM FOR 1 HOUR AND

I NGEST 50 M LLI LI TERS OF SURFACE WATER PER HOUR, CHI LDREN ARE ASSUMED TO



VEI GH 45 Kl LOGRAMS.
6. 1.2 GROUND WATER

AS PREVI QUSLY MENTI ONED, A TOTAL OF 33 WELLS WERE SAMPLED AT THE SI TE
(14 DRI NKI NG WATER WELLS AND 19 MONI TORI NG WELLS WHI CH WERE LOCATED I N
OR NEAR TAI LI NGS/ WASTE ROCK PILES). THE RESULTS OF THE SAMPLI NG ARE
PRESENTED | N TABLES 6-3 AND 6-4, AND THE MAJOR FI NDI NGS ARE SUMVARI ZED
BELOW

THE RESULTS OF THE DOMESTI C WELL SAMPLI NG PROGRAM | NDI CATE THAT ONLY ONE
DRI NKI NG WATER WELL (LOCATED IN THE VI RG NIl A CANYON AREA) EXCEEDED

PRI MARY DRI NKI NG WATER STANDARDS ( CADM UM EXCEEDED) AND HEALTH BASED

CRI TERI A ( MANGANESE EXCEEDED). THI'S WELL |'S NOT CURRENTLY BEI NG USED
FOR DRI NKI NG WATER | N FOUR DRI NKI NG WATER WELLS (LOCATED ALONG THE

MAI NSTEM OF CLEAR CREEK), ARSENI C WAS BELOW THE PRI MARY DRI NKI NG WATER
STANDARD, BUT WAS PRESENT | N CONCENTRATI ONS THAT PRESENT A POTENTI AL
EXCESS RI SK OF CANCER RANG NG FROM 2 CANCER | NCI DENCES PER 10, 000 PECPLE
TO 7 CANCER | NCl DENCES PER 100, 000 PECPLE. TEN OF THE DRI NKI NG WATER
VELLS EXCEEDED SECONDARY DRI NKI NG WATER STANDARDS FOR ONE OR MCRE
CONTAM NANT.  SECONDARY DRI NKI NG WATER STANDARDS ARE NOT BASED ON
POTENTI AL RI SKS TO HUVAN HEALTH. SECONDARY DRI NKI NG WATER STANDARDS SET
LIM TS FOCR CONTAM NANTS WH CH AFFECT THE COLOR, TASTE OR CDCR OF THE
WATER. HOWEVER, SECONDARY CONTAM NANTS HAVE BEEN FOUND AT THE SI TE AT
LEVELS EXCEEDI NG HEALTH BASED CRI TERI A.

THE RESULTS OF THE GROUND WATER SAMPLES TAKEN FROM THE 19 MONI TORI NG
VELLS | NDI CATE THE FOLLON NG THE THREE MONI TORI NG VELLS IN THE EMPI RE
AREA (WEST CLEAR CREEK DRAI NAGE) DI D NOT HAVE H GH ENQUGH METALS
CONCENTRATI ONS TO POSE A RI SK TO HUMAN HEALTH. ALONG THE CLEAR CREEK
MAI NSTEM THE ALLUVI AL GROUND WATER I N OR NEAR TAI LI NGS AND WASTE RCOCK
PI LES HAD CONCENTRATI ONS OF CADM UM CCPPER, FLUCRI DE, MANGANESE, AND
ZI NC THAT COULD POSE NONCARCI NOGENI C RI SKS TO HUVAN HEALTH | F USED AS A
DRI NKI NG WATER SUPPLY. I N THE BLACK HAVK AND CENTRAL CI TY AREA (NORTH
CLEAR CREEK DRAI NAGE), BEDROCK AND ALLUVI AL GROUND WATER HAD
CONCENTRATI ONS CF CADM UM MANGANESE, AND ZI NC WHI CH CQULD PGSE
NONCARCI NOGENI C RI SKS | F USED AS A DRI NKI NG WATER SUPPLY. ARSENI C
CONCENTRATI ONS IN TH S AREA HAD AN ASSOCI ATED POTENTI AL EXCESS CANCER
R SK OF 9 CANCER | NCI DENCES PER 100, 000 PECPLE FOR ALLUVI AL GROUND WATER
AND 7 CANCER | NCI DENCES PER 100, 000 PEOPLE FOR BEDROCK GROUND WATER

THE ASSUMPTI ONS FOR THE GROUND WATER HUMAN HEALTH RI SK ASSESSMENT WERE:
RESI DENTS ARE ASSUMED TO | NGEST 2 LI TERS OF WATER EACH DAY FCR 30 YEARS,
AND ARE ASSUMED TO WEI GH 70 KI LOGRAMS; FOR CARCI NOGENS (ARSENI C) AN
ABSCRPTI ON FACTOR OF 1 WAS USED.

6.1.3 M NE TAI LI NGS AND WASTE ROCK

THE POTENTI AL RI SK TO HUVAN HEALTH FROM | NCI DENTAL | NGESTI ON CF M NE
WASTE WAS EVALUATED AS PART OF THE PHASE || RI SK ASSESSMENT. TABLE 6-5
PROVI DES A SUMVARY OF THE SURFACE COWPCSI TE DATA WH CH WAS CCLLECTED AT
THE VARIQUS M NE WASTE PILES. A REVI EWOF THE DATA SHOAS THAT BOTH
ARSENI C AND LEAD ARE AT CONCENTRATI ONS WH CH PCSE A POTENTI AL RI SK TO
HUVAN HEALTH  TABLE 6-6 PROVI DES A COVWLETE EVALUATI ON OF HUVAN HEALTH
AND ENVI RONMENTAL RI SKS POSED BY EACH M NE WASTE PILE. ALTHOUGH TH S
SECTI ON FOCUSES ON HUVAN HEALTH RI SKS, TABLE 6-6 | S PRESENTED HERE FOR
THE SAKE OF CONVENI ENCE, AND W LL ALSO BE REFERENCED I N THE

ENVI RONMVENTAL Rl SK ASSESSMENT SECTI ON.

THE ASSUMPTI ONS USED FOR THE HUVAN HEALTH RI SK ASSESSMENT FCR | NCI DENTAL
I NGESTI ON CF M NE WASTE WERE: CHI LDREN BETWEEN THE AGES OF 6 AND 12
YEARS OF ACE ARE ASSUMED TO PLAY ON THE M NE WASTE PI LES 5 DAYS/ WEEK
DURI NG WARMER MONTHS(JULY AND AUGUST) AND TW CE PER WEEK DURI NG THE



COOLER MONTHS (MVAY, JUNE, SEPTEMBER, AND OCTOBER) FOR A TOTAL OF 72
DAYS/ YEAR, CHI LDREN ARE ASSUMED TO | NGEST 100 M LLI GRAMS OF SO L/ DAY;

CH LDREN ARE ASSUMED TO VEI GH 31 KI LOGRAMS; AN ABSCRPTI ON FACTOR OF 0. 80
WAS USED FOR ARSEN C.

6.1.4 AIR

THE RESULTS OF THE Al R SAMPLI NG PROGRAM CONDUCTED | N CENTRAL CI TY ARE
SHOMN ON TABLE 6-7. COVPARI NG THE RI SK- BASED TARGET CONCENTRATI ONS TO
THE CONCENTRATI ONS MEASURED UNDER THE AVERAGE, AND NMAXI MUM PLAUSI BLE
EXPOSURES | NDI CATES THAT THERE IS A POTENTI AL R SK TO HUVAN HEALTH. THE
COVBI NED EXCESS CARCI NOGENI C RI SK RANGE FOR | NHALATI ON OF ALL

CONTAM NANTS 1S 4 CANCER | NCI DENCES PER 100, 000 PECPLE AND 9 CANCER

I NCI DENCES PER 100, 000 PECPLE FOR THE AVERAGE AND NMAXI MUM EXPOSURE
SCENARI OGS, RESPECTI VELY. THE GREATEST PRCPCRTI ON OF TOTAL | NHALATI ON
EXCESS CANCER RI SK | S ATTRI BUTED TO CHROM UM

THE ASSUMPTI ONS USED FOR THE HUVAN HEALTH RI SK ASSESSMENT FCR | NHALATI ON
OF DUST WERE: RESI DENTS ARE ASSUMED TO BE EXPOSED TO THE CONTAM NANTS | N
THE DUST 24 HOURS/ DAY FOR 365 DAYS/ YEAR FOR 30 YEARS, AND BREATHE 30
CUBI C METERS OF Al R/ DAY; 30 PERCENT OF THE | NHALED ARSEN C | S ABSORBED
IN THE LUNG ALL CHROM UM I S I N THE HEXAVALENT FORM RESI DENTS VEI GH 70
KI LOGRAMS.

6.1.5 I NGESTION CF FI SH

THE RI SK ASSCOCI ATED W TH | NGESTI NG FI SH CAUGHT WTHI N THE SI TE WAS
EVALUATED, AND THE RESULTS ARE SHOM I N TABLE 6-8. THE RESULTS SHOW
THAT MERCURY AND CADM UM LEVELS IN THE FI SH Tl SSUE ARE WELL BELOW THE
Rl SK- BASED TARGET CONCENTRATI ONS. THEREFCRE, | NGESTI ON OF FI SH FROM
CLEAR CREEK DCES NOT APPEAR TO PRESENT A RI SK TO HUVAN HEALTH. I T
SHOULD BE NOTED THAT CADM UM AND MERCURY WERE SPECI FI CALLY EVALUATED
BECAUSE, W TH THE EXCEPTI ON OF ZI NC, THESE TWO CONTAM NANTS ACCUMJLATE
IN FI SH TO A GREATER DEGREE THAN THE OTHER CONTAM NANTS OF CONCERN
BECAUSE OF ZINC S LONTOXICI TY TO HUMANS, |1 T IS UNLIKELY TO PCSE A
THREAT TO HUMAN HEALTH.

THE ASSUMPTI ONS USED FOR THE HUVAN HEALTH RI SK ASSESSMENT FCR | NGESTI ON

OF FI SH WERE: RESI DENTS EAT FI SH FROM CLEAR CREEK THREE TI MES/ VEEK

DURI NG THE 20- WEEK MAI N FI SHI NG SEASON ( MAY THROUGH SEPTEMBER) AND ONCE

PER MONTH FOR THE REMAI NDER OF THE YEAR, FOR A TOTAL COF 67 MEALS/ YEAR A
TOTAL OF 0.284 KILOGRAVBE OF FI SH MEAL | S EATEN, RESI DENTS EAT FI SH FROM

THE SI TE FOR 30 YEARS AND WEI GH 70 Kl LOGRANS.

6. 2 ENVI RONMENTAL RI SKS

DETERM NI NG POTENTI AL RI SKS TO ENVI RONVENTAL ORGANI SMB | S GREATLY

I NFLUENCED BY THE AFFECTED ENVI RONMENTAL MEDI UM AT THE CLEAR

CREEK/ CENTRAL G TY SITE, THE SURFACE WATER MEDI UM REPRESENTS THE PRI MARY
R SK TO ORGANI SM5 BECAUSE | T PRESENTS A DI RECT EXPOSURE PATHWAY AND HAS
CONTAM NATI ON AT RELATI VELY H GH CONCENTRATI ONS.  SI NCE AQUATI C

ORGANI SM5 LI VE THEIR LI FE CYCLE | N WATER, THEY ARE AT THE GREATEST
POTENTI AL RI SK AT THE SITE. THE PHASE Il BASELI NE Rl SK ASSESSMENT
EVALUATED THE POTENTI AL RI SK TO AQUATI C MACRO NVERTEBRATES AND TO THE
SENSI TI VE FI SH PCPULATI ONS WHI CH CURRENTLY | NHABI T, OR WOULD NCRVALLY BE
EXPECTED TO | NHABI T, CLEAR CREEK AND I TS TRI BUTAR ES. THE FI SH SPECI ES
VWH CH WERE EVALUATED | NCLUDE RAI NBOW CUTTHROAT, BROCK, AND BROMN TROUT.
I'N ADDI TI ON, AQUATI C TOXI CI TY TESTI NG OF SURFACE WATER USI NG SURROCGATE
LABCRATCRY AQUATI C SPECI ES WAS CONDUCTED AS PART OF THE PHASE I

REMEDI AL | NVESTI GATION.  THI' S TESTI NG PROVI DED A DI RECT MEASUREMENT CF
POTENTI AL RI SK TO AQUATI C LI FE.

I T SHOULD BE NOTED THAT THERE HAS BEEN AN EFFORT TO ESTABLI SH A



GREENBACK TROUT POPULATI ON | N BARD CREEK, WHICH IS A TRI BUTARY TO CLEAR
CREEK. THE GREENBACK TRQUT | S ON THE THREATENED AND ENDANGERED SPECI ES
LI ST. REMEDI AL ACTIONS AT THE SI TE ARE NOT EXPECTED TO | MPAIR ANY CF
THE EFFORTS TO ESTABLI SH THE GREENBACK TROUT | N BARD CREEK.

DUE TO THE LARGE AMOUNT OF DATA COLLECTED AT NUMERQOUS SAMPLI NG

LOCATI ONS, NO ATTEMPT W LL BE MADE TO PRESENT ALL OF THE DATA IN TH S
DOCUMENT. ONLY THE MAJOR FI NDI NGS OF THE R SK ASSESSMENT W LL BE

PROVI DED HERE. | NDI VI DUALS | NTERESTED | N EVALUATI NG ALL CF THE

LOCATI ON- SPECI FI C DATA CAN FIND IT IN SECTION 1 OF THE APPENDI X FOR THE
PHASE || REMEDI AL | NVESTI GATI ON.

6. 2.1 MACRO NVERTEBRATE RI SKS
WATER CCLUWN

ACUTE EFFECTS TO MACRO NVERTEBRATES ARE EXPECTED | N THE UPPER PORTI ONS
OF NORTH CLEAR CREEK, GREGCRY GULCH, AND LION CREEK. |RON

CONCENTRATI ONS I N THE LONER SECTI ON OF CLEAR CREEK, UPPER SECTI ON OF
FALL RI VER, UPPER SECTI ON OF WEST CLEAR CREEK, WOODS CREEK, UTE CREEK,
FOUR M LE GULCH SODA CREEK, LOMER NORTH CLEAR CREEK, GREGCRY GULCH, AND
CHASE GULCH MAY BE LETHAL TO SOVE SPECI ES OF MACRO NVERTEBRATES. THE

El GHT M NE TUNNEL DI SCHARGES | DENTI FIED I N FI GURE 1-1 ARE EXPECTED TO BE
LETHAL TO MANY SPECI ES OF MACRO NVERTEBRATES.

STREAM SEDI MENTS

AN EVALUATI ON OF POTENTI AL RI SKS TO MACRO NVERTEBRATES POSED BY

CONTAM NATED STREAM SEDI MENT WAS CONDUCTED AT THE SITE.  METAL
CONCENTRATI ONS | N SEDI MENTS WERE MEASURED AT SEVERAL SI TE LOCATIONS. IN
GENERAL THE RESULTS | NDI CATE THAT BOTH TUNNEL DI SCHARGES AND TAI LI NGS
AND WASTE ROCK PI LES ARE | NCREASI NG THE METALS LOAD I N THE SEDI MENTS

| MVEDI ATELY DOWNSTREAM OF THE SOQURCES. THE BENTHI C MACRO NVERTEBRATE
COWLUNI TY WAS SAMPLED AND SHOWN TO DECREASE | N ABUNDANCE AND DI VERSI TY
DOMSTREAM OF THE CONTAM NATI ON SQURCES. RESULTS OF SCLI D PHASE

SEDI MENT TOXI CI TY TESTI NG | NDI CATE THAT, I N SOVE LOCATI ONS, THE SEDI MENT
I'S CHRONI CALLY TOXI C TO THE MACRO NVERTEBRATE POPULATI ON.

6.2.2 RISK TO OTHER AQUATI C LI FE
WATER CCLUWN

THE REMAI NDER OF THE ENVI RONMENTAL RI SK DI SCUSSI ON WLL FOCUS ON
POTENTI AL RI SKS TO OTHER AQUATI C LI FE AT THE SITE. THE CONTAM NANTS CF
CONCERN AND THEI R CONCENTRATI ON | N SURFACE WATER VARY W TH TI ME AND THE
LOCATI ON I N THE DRAI NAGE BASIN. ACUTE TOXI G TY TESTI NG OF WATER QUALI TY
SHOWED THAT CONDI TI ONS ARE TOXI C TO CERI CDAPHNI A AND FATHEAD M NNOWS
DURI NG BOTH LONV AND HI GH FLOW  ALTHOUGH METALS CONCENTRATI ONS ARE
GENERALLY HI GHER DURI NG LOW FLOW CONDI TI ONS, HI GH FLOW CONDI TI ONS WERE
SOMVETI MES MORE ACUTELY TOXI C TO CERI CDAPHNI A AND FATHEAD M NNOAS.  THI' S
IS LIKELY DUE TO FACTORS OTHER THAN METALS CONCENTRATI ONS SUCH AS PH,
HARDNESS, AND ALKALINITY. THE EIGHT M NE TUNNEL DI SCHARGES WERE TESTED
AND SHOMN TO BE ACUTELY TOXI C TO CERI CDAPHNI A AND FATHEAD M NNOWG.

ADDI TI ONALLY, POTENTI AL RI SK TO AQUATI C LI FE WAS EVALUATED BY COVPARI NG
| NSTREAM CONCENTRATI ONS OF THE CONTAM NANTS OF CONCERN TO VALUES
NECESSARY TO PROTECT AQUATI C LI FE - STATE OF COLORADO TABLE VALUE
STANDARDS AND LI TERATURE DERI VED VALUES ( STATE OF COLORADO TABLE VALUE
STANDARDS ARE EQUALLY AS OR MORE PROTECTI VE THAN FEDERAL WATER QUALI TY
CRITERIA FOR AQUATIC LIFE). THE RESULTS OF TH S COVPARI SON | NDI CATE
THAT ZI NC CONCENTRATI ONS CONSI STENTLY EXCEED AQUATI C LI FE CRI TERIA AND
STATE OF COLCRADO TABLE VALUE STANDARDS AT MANY LOCATIONS I N THE BASIN.
IN ADDI TI ON, COPPER, CADM UM AND MANGANESE CONCENTRATI ONS FREQUENTLY



EXCEED STATE OF COLORADO TABLE VALUE STANDARDS, ALONG SPECI FI C STREAM
SEGVENTS. A MORE SPECI FI C SUMVARY SHOW NG CONTAM NANTS, AND THE

LOCATI ONS | N THE DRAI NAGE BASI N WHERE THE CONTAM NANTS EXCEED STATE CF
COLORADO TABLE VALUE STANDARDS | S PRESENTED BELOW PLEASE NOTE THAT THE
SEGVENTS ARE BASED ON THE COLORADO STREAM STANDARDS DESI GNATI ONS.

* SEGVENT 1 - CLEAR CREEK MAI NSTEM AND TRI BUTARI ES FROM
HEADWATERS TO S| LVERPLUVE: CADM UM CCPPER, ZI NC, LEAD.

* SEGVENT 2 - CLEAR CREEK MAI NSTEM AND TRI BUTARI ES FROM
SI LVERPLUME TO ARGO TUNNEL: CADM UM COPPER, ZINC, LEAD,
I RON, MANGANESE, NI CKEL. ALUM NUM FLUCRI DE, AND PH ARE
ALSO EXCEEDED I N THE ARGO, BI G FI VE, MCCLELLAND, AND
ROCKFCORD TUNNEL DI SCHARGES.

* SEGVENT 3A - ALL OF SQUTH CLEAR CREEK TO CONFLUENCE W TH
CLEAR CREEK: CADM UM STANDARD WAS EXCEEDED BY 0.1 PART PER
Bl LLION DURI NG H GH FLOW ONLY. TH S EXCEEDANCE | S NOT
CONSI DERED SI GNI FI CANT.

* SEGVENT 4 - WEST CLEAR CREEK TO CONFLUENCE W TH WOCDS
CREEK. NO CONTAM NANTS OF CONCERN EXCEEDED AQUATI C LI FE
STANDARDS.

* SEGVENT 5 - WEST CLEAR CREEK NMAI NSTEM FROM WOCDS CREEK TO
CONFLUENCE W TH CLEAR CREEK: CADM UM NMANGANESE, ZI NC.

* SEGVENT 6 - MAD CREEK TRI BUTARY TO WEST CLEAR CREEK. NO
CONTAM NANTS OF CONCERN EXCEEDED AQUATI C LI FE STANDARDS.

* SEGVENT 7 - WOODS CREEK MAI NSTEM NMANGANESE, ZI NC.

* SEGVENT 8 - LI ON CREEK MAI NSTEM CADM UM CCPPER, ZI NC,
I RON, MANGANESE.

* SEGVENT 9 - FALL RIVER MAI NSTEM NANGANESE, NI CKEL, ZI NC

* SEGVENT 10 - CHI CAGO CREEK MAI NSTEM NO CONTAM NANTS OF
CONCERN EXCEEDED. ZI NC EXCEEDED | N UTE CREEK A TRI BUTARY
TO CH CAGD CREEK.

* SEGVENT 11 - CLEAR CREEK MAI NSTEM FROM ARGO TUNNEL TO
GOLDEN: CCOPPER, ZINC, LEAD.

* SEGVENT 12 - TRIBUTARIES TO THE CLEAR CREEK MAI NSTEM FROM
ARGO TO GOLDEN EXCLUDI NG NORTH CLEAR CREEK. NO
SI GNI FI CANT TRI BUTARI ES | DENTI FI ED, THEREFORE NOT SAMPLED.

* SEGVENT 13 - NORTH CLEAR CREEK NAI NSTEM AND TRI BUTARI ES:
CADM UM CCPPER, ZINC, ARSEN C, |RON, MANGANESE, N CKEL.

I N ADDI TI ON TO EVALUATI NG DI RECT STREAM CONCENTRATI ONS OF CONTAM NANTS,
REVI SED SO L LOSS EQUATI ON COVPUTER MCDELI NG OF RUNOCFF FROM M NE WASTE
PI LES WAS CONDUCTED TO EVALUATE THE | MPACT THAT CONTAM NATED RUNCFF
WOULD HAVE ON THE RECEI VI NG STREAM  THE RESULTS OF TH S MODELI NG ARE
PRESENTED I N SECTION 6.1.3 IN TABLE 6.6. | N GENERAL, THE RESULTS

I NDI CATE THAT THE MAJORITY OF THE M NE WASTE Pl LES CAUSE AN EXCEEDANCE
I N STATE STREAM STANDARDS FOR VERY LOW I NTENSI TY RAI NFALL EVENTS. FOR
CLARI TY I T SHOULD BE NOTED THAT STATE TABLE VALUE STANDARDS HAVE BEEN
ADCPTED ON MANY OF THE STREAM SEGVENTS AT THE SITE. | N THESE CASES THE
STATE STREAM STANDARD | S ALSO THE COLCRADO STATE TABLE VALUE STANDARD.
HONEVER, WHEN TH S | S NOT THE CASE THE STATE HAS SET SI TE SPECI FI C
NUMERI C STANDARDS WHI CH, | N GENERAL, ARE GREATER THAN STATE TABLE VALUE



STANDARDS. THI S FACT DOES NOT SI GNI FI CANTLY ALTER THE CONCLUSI ONS SHOM
IN TABLE 6. 6. ALSO AS NOTED IN TABLE 6.6, SEVERAL OF THE M NE WASTE

PI LES ARE MARG NALLY UNSTABLE, AND THE COLLAPSE OF THESE M NE WASTE

PI LES WOULD LI KELY PCSE A THREAT TO AQUATI C LI FE.

I N DETERM NI NG POTENTI AL RI SKS TO AQUATI C LI FE FROM GROUND WATER THAT I S
TRI BUTARY TO SURFACE WATER, TWD AREAS VERE | DENTI FI ED AS PLAYI NG AN

| MPORTANT ROLE. THE ARGO TUNNEL AREA GROUND WATER HAS A SUBSTANTI AL

| MPACT ON SURFACE WATER  THE PRECI SE LOCATI ON OF THE GROUND WATER

I MPACT I N THE ARGO TUNNEL AREA IS NOT KNOMN, BUT APPEARS TO BE LARGELY
DUE TO GROUND WATER FROM THE VI RG NI A CANYON AREA. FURTHER DELI NEATI ON
OF THE GROUND WATER I MPACT IN THE VICINITY OF THE ARGO TUNNEL W LL TAKE
PLACE DURI NG REMEDI AL DESI GN FOR CPERABLE UNI T #3.

THE SECOND | MPORTANT POTENTI AL GROUND WATER | MPACT ON SURFACE WATER | S
TAKI NG PLACE ALONG NORTH FORK CLEAR CREEK BETWEEN GREGCORY | NCLI NE AND
RUSSELL GULCH  THE EXACT LOCATION COF TH S GROUND WATER | MPACT WAS NOT

| DENTI FI ED DURI NG THE PHASE |1 REMEDI AL | NVESTI GATI ON.  CONSEQUENTLY, IT
I'S NOT KNOWN WHETHER THE | MPACT IS CONFI NED TO A RELATI VELY SVALL AREA
OR OCCURRI NG OVER A LARCGE DI FFUSE SECTI ON OF THE STREAM AND I T IS NOT
COVPLETELY KNOMN HOW LARGE A ROLE OTHER SOURCES OF SURFI I AL M NE WASTE
MAY BE PLAYING I N TH S AREA

STREAM SEDI MENTS

ARSENI C, CADM UM COPPER, LEAD, AND ZI NC CONCENTRATI ONS WERE MEASURED | N
STREAM SEDI MENTS AT El GHT LOCATI ONS AT THE SI TE AND COVPARED TO TROUT
TOXI A TY DATA. THE RESULTS | NDI CATE THAT ONE OR MORE OF THESE

CONTAM NANTS POSE A POTENTI AL CHRONI C RI SK TO TRQUT FROM EXPCSURE TO
STREAM SEDI MENTS | N THE MAI NSTEM OF CLEAR CREEK, UPPER WEST CLEAR CREEK,
UPPER NORTH CLEAR CREEK, GREGORY GULCH, AND FALL R VER  THESE RI SKS ARE
EXPECTED TO AFFECT TROUT REPRCDUCTI ON ANDY OR EARLY LI FE STAGES.

6.3 TUNNEL SURCE EVENTS

I'N ADDI TI ON TO THE POTENTI AL SI TE RI SKS DESCRI BED ABOVE, THE PHASE | AND
Il REMEDI AL | NVESTI GATI ONS | DENTI FI ED SURGE EVENTS FROM M NE DRAI NAGE
TUNNELS AS A POTENTI AL RISK. A SURGE EVENT | S DEFI NED AS A SUDDEN,
SHORT- TERM | NCREASE | N THE DI SCHARGE COF ACI D M NE DRAI NAGE FROM A
TUNNEL. SURGE EVENTS ARE BELI EVED TO RESULT FROM TUNNEL ROCF FALLS

VWH CH FORM SMALL DAMS THAT CAN RETAIN WATER WTHI N THE TUNNEL. WHEN
SUFFI G ENT WATER PRESSURE BUI LDS UP BEHI ND THESE DAMS, THEY CAN COLLAPSE
CAUSI NG A SHORT- TERM | NCREASE | N THE TUNNEL DI SCHARGE. THE FREQUENCY,
DURATI ON, MAGNI TUDE, AND POTENTI AL RI SK RESULTI NG FROM SURGE EVENTS ARE
NOT WELL UNDERSTOOD AND HAVE NOT BEEN WELL DOCUMENTED.

#DRA
7.0 DESCRI PTI ON OF REMEDI AL ACTI ON ALTERNATI VES

REMEDI AL ACTI ON ALTERNATI VES I N THE FEASI Bl LI TY STUDY REPORT WERE
EVALUATED | N ACCORDANCE W TH THE COWPREHENSI VE ENVI RONMENTAL RESPONSE,
COVPENSATI ON, AND LI ABILITY ACT, AS AVENDED BY THE SUPERFUND AMENDMVENTS
AND REAUTHORI ZATI ON ACT, AND THE NATI ONAL CONTI NGENCY PLAN. PRIOR TO
EVALUATI NG REMEDI AL ACTI ON ALTERNATI VES, SEVERAL PRELI M NARY EVALUATI ONS
OCCURRED. REMEDI AL ACTI ON CBJECTI VES WERE | DENTI FI ED ON THE BASI S COF
THE SI TE CHARACTERI ZATI ON RESULTS. A BROAD RANGE OF RESPONSE ACTI ONS
AND TECHNOLOG ES WERE | NI TI ALLY CONSI DERED AND SCREENED BASED ON

RELATI VE EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST. THESE CRI TERI A VERE
UTI LI ZED TO REDUCE THE NUMBER OF TECHNCOLOG ES BEI NG CONSI DERED TO THOSE
VWH CH SHOW THE MOST PROM SE, AND WH CH COVER AN APPROPRI ATE RANGE OF
APPROACHES TO REMEDI ATI ON.  AFTER SCREENI NG THE TECHNOLOGQ ES, REMEDI AL
ACTI ON ALTERNATI VES WERE THEN DEVELCPED QUT OF VAR QUS COMBI NATI ONS OF



TECHNOLOG ES.

A DESCRI PTI ON OF REMEDI AL TECHNOLOG ES WH CH VERE ELI M NATED FROM
UNDERGO NG DETAI LED ANALYSI S CAN BE FOUND IN THE PHASE |1 FEASIBILITY
STUDY. I N GENERAL, THESE TECHNOLOG ES WERE ELI M NATED BECAUSE THEY WERE
El THER TECHNI CALLY | NFEASI BLE, OR WHEN COVPARED TO SI M LAR TECHNCOLOG ES,
WERE LESS EFFECTI VE, MORE COSTLY, AND/ OR MORE DI FFI CULT TO | MPLEMENT.

PRI OR TO DESCRI BI NG THE REMEDI AL ACTI ON ALTERNATI VES FOR THE SITE, IT IS
| MPORTANT TO PO NT QUT THAT THE DEVELCPMENT OF CLEANUP ALTERNATI VES WAS
LIM TED TO A SELECTED NUMBER OF STREAM SEGMENTS ( SEE SECTION 6. 2.2 FOR
THE LI ST OF STREAM SEGMENTS AT THE SITE). THE PROCESS THAT WAS USED TO
SELECT STREAM SEGVENTS THAT REQUI RE REMEDI AL ACTION | S DI SCUSSED BELOW

AS PO NTED QUT I N SECTION 6. 2.2 THERE ARE SEVERAL STREAM SEGMVENTS | N THE
CLEAR CREEK BASI N WHERE COLORADO STATE TABLE VALUE STANDARDS HAVE BEEN
ESTABLI SHED AS THE STREAM STANDARD. WHEN TH S IS NOT THE CASE, STATE
NUMERI C STANDARDS HAVE BEEN ESTABLI SHED AS THE STREAM STANDARD. THESE
NUMERI C STANDARDS ARE GENERALLY GREATER THAN COLORADO STATE TABLE VALUE
STANDARDS. APPENDI X B PROVI DES SUMVARY TABLES WH CH SHOW STATE STREAM
STANDARDS AND COLCRADO STATE TABLE VALUE STANDARDS.

AS PREVI OUSLY MENTI ONED, COLORADO STATE TABLE VALUE STANDARDS ARE
EQUALLY OR MORE PROTECTI VE THAN FEDERAL WATER QUALITY CRI TER A,
THEREFORE, STREAM SEGVENTS WHI CH DI D NOT EXCEED OCLORADO STATE TABLE
VALUE STANDARDS WERE NOT EVALUATED BECAUSE NO RI SK |'S PRESENT. WHEN A
STREAM SEGVENT WAS SHOWN TO EXCEED COLCRADO STATE TABLE VALUE STANDARDS
AN EVALUATI ON WAS MADE TO SEE | F THE STATE STREAM STANDARD WAS ALSO
EXCEEDED. | F THE STATE STANDARD WAS NOT EXCEEDED AND WAS CONSI DERED TO
BE PROTECTI VE OF THE DESI GNATED USES OF THE STREAM BASED ON SI TE

SPECI FI C OONSI DERATI ONS SUCH AS THE GEOLOG C AND GECGRAPHI C

CHARACTER! STI CS OF THE AREA, THEN THE STREAM SEGVENT WAS NOT CONSI DERED
FOR REMEDI ATION.  USING THI'S CRITERI ON | T WAS DETERM NED THAT REMEDI AL
ACTI ON WAS NOT REQUI RED FOR SOUTH CLEAR CREEK AND UTE CREEK (TR BUTARY
TO SEGVENT 10).

FOR STREAM SEGVENTS WHERE WATER QUALI TY EXCEEDED COLORADO STATE TABLE
VALUE STANDARDS ANDY OR STATE STREAM STANDARDS, AN EVALUATION OF THE
PHYSI CAL CHARACTERI STI CS OF THE STREAM AND THE TYPES AND CONCENTRATI ON
OF THE CONTAM NANTS PRESENT WAS PERFORVED TO SEE | F A SUBSTANTI AL THREAT
TO THE ENVI RONMENT EXI STS. AN EVALUATI ON OF THE RESULTS OF THE AQUATIC
TOXI A TY TESTI NG WAS ALSO USED WHEN TH S DATA WAS AVAI LABLE. USI NG
THESE CRITERI A, | T WAS DETERM NED THAT CLEANUP ALTERNATI VES WOULD NOT
NEED TO BE DEVELOPED FOR FALL RI VER ( SEGVENT 9), BROWNS CREEK ( TRI BUTARY
TO SEGVENT 1), AND NORTH SPRI NG GULCH (TRI BUTARY TO SEGVENT 2). TH'S
PO NT I'S DI SCUSSED | N FURTHER DETAI L BELOW FOR EACH OF THESE STREANMS.

FALL RI VER EXCEEDED STATE STANDARDS FCR THREE CONTAM NANTS. THE CHRONIC
STANDARDS FOR NI CKEL AND MANGANESE WERE ONLY SLI GHTLY EXCEEDED, AND THE
ACUTE STANDARD FOR ZI NC WAS EXCEEDED. HOWEVER, AQUATIC TOXI G TY TESTI NG
OF SAMPLES COLLECTED FROM FALL R VER SHOWED LI TTLE TONO TOXICI TY. A
NON- PO NT SQURCE CLEANUP OF M NE WASTE WAS RECENTLY COVPLETED ON FALL

R VER BY THE COLORADO M NED LAND RECLANMATI ON DI VI SI ON UNDER I TS
ABANDONED M NED LAND PROGRAM I T IS EXPECTED THAT THI S EFFORT W LL
REDUCE THE CONCENTRATI ON OF CONTAM NANTS I N FALL RI VER TO LEVELS WH CH
WLL MEET STREAM STANDARDS.

BROMS CREEK | S A SMALL TRI BUTARY TO CLEAR CREEK. DURI NG LONVFLOWNI T
DI SCHARGES APPROXI MATELY 0. 75 CUBI C FEET PER SECOND. THE WATER QUALI TY
I N BROMS CREEK ONLY EXCEEDED STATE STANDARDS FOR LEAD. THE LOWER
PORTI ON OF BROWNS CREEK IS VERY STEEP AS | T PASSES OVER ROCK FRAGMVENTS
AND EXPOSED BEDROCK. THI' S PORTI ON OF BROMNS CREEK DCES NOT APPEAR
CAPABLE OF SUPPCRTI NG AQUATI C LI FE DUE TO THE LACK CF ADEQUATE HABI TAT.



FOR THESE REASONS THE WATER QUALITY I N BROMS CREEK WAS NOT JUDGED TO BE
A SUBSTANTI AL RI SK TO THE ENVI RONVENT.

NORTH SPRING GULCH | S A VERY SVALL TRI BUTARY TO CLEAR CREEK. DURI NG LOW
FLOWIT DI SCHARGES 0. 17 CUBI C FEET PER SECOND. THE WATER QUALITY IN
NORTH SPRI NG GULCH ONLY EXCEEDED STATE STREAM STANDARDS FOR ZI NC.  DUE
TO I TS LON DI SCHARGE AND THE GRADI ENT OF THE STREAM CHANNEL, NORTH

SPRI NG GULCH PROVI DES LI TTLE TO NO PHYSI CAL HABI TAT FOR H GHER FORVB CF
AQUATI C LI FE. FOR THESE REASONS NORTH SPRI NG GULCH WAS NOT JUDGED TO BE
A SUBSTANTI AL THREAT TO THE ENVI RONVENT.

TRAIL CREEK | S A SMALL TRI BUTARY TO CLEAR CREEK. DURI NG LONFLOWI T

DI SCHARGES 0. 28 CUBI C FEET PER SECOND. TRAIL CREEK WAS NOT SHOM TO

SI GNI FI CANTLY | MPACT CLEAR CREEK, BUT STATE STREAM STANDARDS FOR

CADM UM COPPER, LEAD, AND ZI NC WERE EXCEEDED IN TRAIL CREEK | TSELF. A
REMEDI AL ACTI ON ALTERNATI VE WAS NOT DEVELOPED FOR TRAI L CREEK.

LION CREEK | S A SMALL TRI BUTARY TO WEST CLEAR CREEK. DURI NG LONFLOWIT
DI SCHARGES 0. 28 CUBI C FEET PER SECOND. STATE STANDARDS FOR METALS HAVE
NOT BEEN SET FOR LI ON CREEK BECAUSE | T PROVI DES VERY POCR PHYSI CAL

HABI TAT.  APPLYI NG STATE TABLE VALUES STANDARDS TO LI ON CREEK IS NOT
CONSI DERED APPRCPRI ATE BECAUSE OF | TS LOW DI SCHARGE AND STEEP GRADI ENT.
LI ON CREEK WAS NOT SHOAN TO SI GNI FI CANTLY | MPACT WEST CLEAR CREEK, BUT

I T DOES CONTAI N CONCENTRATI ONS OF CADM UM COPPER, | RON, MANGANESE, AND
ZI NC WHI CH EXCEED STATE TABLE VALUE STANDARDS. FOR THI S REASON, A
REMEDI AL ACTI ON ALTERNATI VE WAS DEVELCPED FCR LI ON CREEK. HOWEVER, DUE
TO I NSUFFI CI ENT DATA, NO REMEDI AL ACTI ON WAS CHOSEN.

AT TH'S TIME, A DEFIN TIVE DECI SION CAN NOT BE MADE REGARDI NG THE

SI GNI FI CANCE OF AND, | F NECESSARY, THE APPRCPRI ATE REMEDI AL ACTI ON FOR,
TRAIL AND LI ON CREEKS. EPA AND CDH WLL CONTI NUE TO EVALUATE THE | MPACT
OF THESE STREAMS AFTER | MPLEMENTI NG THI S RECORD OF DECI SI ON

A TOTAL OF SI X REMEDI AL ACTI ON ALTERNATI VES WERE DEVELOPED AND EVALUATED
IN DETAIL IN THE PHASE |1 FEASIBILITY STUDY. DUR NG THE DEVELOPMENT CF
THE PROPOCSED PLAN A SEVENTH ALTERNATI VE WAS DEVELOPED USI NG VARI QUS
COVPONENTS OF THE SI X FEASI Bl LI TY STUDY ALTERNATI VES. THE SEVEN
ALTERNATI VES ENCOVPASS VAR QUS COMBI NATI ONS AND LEVELS OF CLEANUP FCR
SURFACE WATER, GRCUND WATER, AND TAI LI NGS AND WASTE ROCK CONTAM NATI ON
AT THE SITE. I N ADDI TION, A METHCD FOR CONTROLLI NG SURCE EVENTS WAS
DEVELCPED | NDEPENDENT OF THE SEVEN ALTERNATI VES. TH S PROVI DED DECI SI ON
MAKERS THE ABI LI TY TO ADD OR ELI M NATE THE " SURGE EVENT CONTRCL"
COVPONENT OF A POTENTI AL CLEANUP PLAN TO ANY OF THE SEVEN ALTERNATI VES.

COWON COVPONENTS OF ALL ALTERNATI VES, EXCEPT NO ACTI ON, ARE: REDUCTI ON
OF THE METALS LOAD FROM WOCDS CREEK TO THE LEVELS ESTABLI SHED | N THE EPA
NATI ONAL PCLLUTANT DI SCHARGE ELI M NATI ON SYSTEM PERM TS FOR THE URAD AND
HENDERSON M NES; ENG NEERI NG AND | NSTI TUTI ONAL CONTRCLS AT ACTI VE

M LLI NG SI TES; TREATMENT OF ONE OR MORE TUNNEL DI SCHARCGES; AND A METHCD
FOR ADDRESSI NG POTENTI AL HUVAN HEALTH RI SKS FROM | NGESTI NG GROUND WATER
I N ADDI TI ON, EACH ALTERNATI VE | NVOLVES CONTAM NATI ON REMVAI NI NG ON- S| TE.
THE COVPREHENSI VE ENVI RONMENTAL RESPONSE, COVPENSATI ON, AND LI ABI LI TY
ACT REQUI RES THAT THE SI TE BE EVALUATED NO LESS THAN EVERY FI VE YEARS
VWHEN CONTAM NATI ON REMAINS ON-SITE. | F | NDI CATED BY THE EVALUATI QN
REMEDI AL ACTI ON WOULD BE | MPLEMENTED AT THAT TI ME TO REMOVE CR TAKE
ADDI TI ONAL ACTI ON TO CONTRCL CONTAM NATI ON.

R SK TO HUVAN HEALTH FROM | NGESTI ON OF GRCUND WATER AT THE SI TE WOULD BE
ADDRESSED UNDER EACH ALTERNATI VE, EXCEPT NO ACTI ON, BY PROVI DI NG AN
ALTERNATI VE WATER SUPPLY (MUNI Gl PAL OR BOTTLED WATER OR WELLHEAD
TREATMENT) WHERE EXI STI NG DRI NKI NG WATER WELLS EXCEED PRI MARY NAXI MUM
CONTAM NANT LEVELS OR HEALTH BASED CRI TERI A FOR SECONDARY CONTAM NANTS
FOR THE CONTAM NANTS OF CONCERN AT THE SITE. WATER WELL USERS WOULD BE



ALLONED TO HAVE THEI R VELL WATER SAVPLED FOR HEAVY METALS AT NO EXPENSE,
PROVI DED THAT THE SAMPLI NG REQUEST IS MADE W THI N TWD YEARS OF THE

SI GNI NG DATE OF THE RECORD OF DECISION FOR THE SITE. IN ADDITION, IN
ORDER TO BE ELI G BLE FOR WELL SAMPLI NG AND | F NECESSARY, AN ALTERNATE
DRI NKI NG WATER SUPPLY, | T MJST BE DETERM NED THAT THE GROUND WATER
BECAME CONTAM NATED AS A RESULT OF M NING ACTIVITY. TH S DETERM NATI ON
W LL BE PERFORVED ON AN | NDI VI DUAL BASI S ONCE THE REQUEST FCR SAMPLI NG
HAS BEEN MADE. FUTURE WVELLS DRI LLED AT THE SI TE WOULD NOT BE ELI G BLE
FOR TESTI NG OR AN ALTERNATI VE WATER SUPPLY. EPA AND CDH WLL EMPLOY A
PUBLI C EDUCATI ON PROGRAM ALERTI NG RESI DENTS TO THE POTENTI AL RI SKS
ASSCCI ATED W TH CONTAM NATED GRCUND WATER AND W LL EXPLORE A

NOTI FI CATI ON PROGRAM THROUGH THE STATE ENG NEER S OFFI CE AND G LPI N AND
CLEAR CREEK COUNTIES. IN ADDI TI ON, CDH AND EPA WLL EXPLCRE A

NOTI FI CATI ON PROGRAM FOR NEW RESI DENTS TO THE COUNTI ES WHO PURCHASE

EXI STI NG HOVES.

ALTHOUGH THE GROUND WATER I N THE AREA HAS NOT BEEN CLASSI FI ED FCR USE,
FEDERAL AND COLORADO PRI MARY DRI NKI NG WATER STANDARDS AND COLCRADO
GROUND WATER REGULATI ONS HAVE BEEN | DENTI FI ED AS RELEVANT AND

APPRCPRI ATE AT THE SI TE BECAUSE OF THE PRESENT AND POSSI BLE FUTURE USE
OF GROUND WATER AS A DRI NKI NG WATER SUPPLY. I N ADDI TI ON, HEALTH BASED
STANDARDS, FCOR CONTAM NANTS OF CONCERN THAT DO NOT HAVE PRI MARY
STANDARDS, W LL BE USED TO ENSURE PROTECTI ON OF HUVAN HEALTH. TREATMENT
OF THE GROUND WATER THRQUGHOUT THE APPROXI MATELY 400 SQUARE M LE STUDY
AREA | S CONSI DERED TECHNCOLOG CALLY | MPRACTI CABLE FROM AN ENG NEERI NG
STANDPO NT.  THE EXTENSI VE NATURAL M NERALI ZATI ON OF THE AREA AND THE
MULTI PLE POTENTI AL SOURCES COF CONTAM NATI ON PRECLUDE REMOVAL OF ALL
POTENTI AL CONTAM NATI ON SOURCES AND RESTORATI ON OF THE AQUI FERS.
FURTHERMORE, RESTORATI ON OF FRACTURED BEDROCK AQUI FERS AND MULTI PLE
ALLUVI AL AQUI FERS |'S CONSI DERED TECHNI CALLY | MPRACTI CABLE DUE TO,

| NEFFECTI VENESS OF TREATMENT TECHNCOLOG ES, AND THE NEED FOR MULTI PLE
TREATMENT UNI TS WHI CH WOULD NOT BE EFFECTI VE | N REMOVI NG THE SOURCES COF
CONTAM NATI ON, RESPECTI VELY. FOR THESE REASONS, THE RELEVANT AND
APPRCPRI ATE REQUI REMENTS W LL BE WAI VED ACCORDI NG TO THE CRI TERI A
ESTABLI SHED | N THE NATI ONAL CONTI NGENCY PLAN. HOWEVER, PROTECTI VENESS
OF HUMAN HEALTH W LL BE PROVI DED VI A AN ALTERNATE DRI NKI NG WATER SUPPLY
VWH CH WLL MEET RELEVANT AND APPRCPRI ATE REQUI REMENTS AND HEALTH- BASED
STANDARDS.

IN THE CASE OF ARSENI C, WHERE THE HEALTH- BASED LEVEL | S LOAER THAN THE
PRI MARY DRI NKI NG WATER STANDARD THE PRI MARY DRI NKI NG STANDARD W LL STILL
BE USED. A NUMBER OF FACTORS ARE TAKEN | NTO CONSI DERATI ON WHEN SETTI NG
THE PRI MARY DRI NKI NG WATER STANDARD FOR A CONTAM NANT. THESE FACTORS

| NCLUDE DETERM NI NG | F THE CONTAM NANT OCCURS NATURALLY AT ELEVATED
CONCENTRATI ON, EVALUATI NG LI M TATI ONS OF TREATMENT TECHNOLOG ES, AND
ECONOM CS.  THESE FACTORS HAVE BEEN CONSI DERED BY EPA'S DRI NKI NG WATER
PROGRAM AND FORM THE BASI S FOR MAI NTAI NI NG THE DRI NKI NG WATER STANDARD
FOR ARSENI C AT | TS CURRENT LEVEL.

W TH REGARD TO COWPLI ANCE W TH LEGALLY APPLI CABLE OR RELEVANT AND
APPRCPRI ATE REQUI REMENTS MOST OF THE ALTERNATI VES, W TH THE EXCEPTI ON OF
THE NO ACTI ON ALTERNATI VE, WLL NEED TO MEET SI M LAR REQUI REMENTS. A
SUMVARY COF THE LEGALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE

REQUI REMENTS WH CH ARE COVMON TO EACH ALTERNATI VE |'S PROVI DED BELOW A
COWPLETE LI ST OF THE LEGALLY APPLI CABLE OR RELEVANT AND APPRCOPRI ATE
REQUI REMENTS WH CH W LL BE CONSI DERED AT THE SI TE ARE ALSO | NCLUDED AS
APPENDI X B.

THE RELEVANT AND APPRCPRI ATE REQUI REMENTS FOR CONTROLLI NG EROSI ON AND
CONTAM NANT LOADI NG TO SURFACE WATERS FROM M NE WASTE PI LES ARE STATE
TABLE VALUE STANDARDS, AND STATE STREAM STANDARDS ARE CONSI DERED LEGALLY
APPLI CABLE, BECAUSE RUNCFF FROM THESE PI LES COULD RESULT IN AN
EXCEEDANCE OF THESE STANDARDS. FEDERAL STORM WATER REGULATI ONS ARE ALSO



CONS| DERED RELEVANT AND APPRCPRI ATE FOR CONTRCLLI NG ERCSI ON FROM M NE
WASTE PI LES.

THE CLEAN WATER ACT REQUI RES TECHNCOLOGY- BASED REQUI REMENTS TO BE APPLI ED
VWHEN SETTI NG EFFLUENT LI M TATI ONS FROM TREATMVENT UNI TS CONSTRUCTED AT
THE SITE.  SI NCE EFFLUENT BASED GUI DELI NES HAVE NOT BEEN PROMULGATED FOR
RELEASES FROM COVPREHENSI VE ENVI RONMENTAL RESPONSE, COVPENSATI ON AND

LI ABILITY ACT SI TES, TECHNOLOGY- BASED TREATMENT REQUI REMENTS ARE

DETERM NED ON A CASE- BY- CASE BASI S USI NG BEST PROFESSI ONAL JUDGEMENT TO
DETERM NE BEST AVAI LABLE TECHNOLOG ES/ BEST MANAGEMENT PRACTI CES. THE
TECHNOLOGY- BASED EFFLUENT LI M TATI ONS W LL BE COVPARED TO EFFLUENT

LI M TATI ONS DER VED FROM THE | N- STREAM GOAL OF STATE TABLE VALUE
STANDARDS. THE WATER- QUALI TY BASED EFFLUENT LI M TATI ONS WLL BE
CALCULATED BASED ON STREAM SEGVENT, LOW STREAM FLOW WASTE LQAD

ALLCCATI ONS, AND BACKGROUND CONTAM NANT CONCENTRATI ONS.  THE RESULTS COF
TH S COVPARI SON W LL BE EVALUATED TO DETERM NE VWH CH OF THE TWD

LI M TATI ONS ARE CONSI DERED THE MOST APPRCPRI ATE BASED ON THE CONDI TI ONS
AT THE SI TE. ADDI TI ONALLY, SECTION 304(L) OF THE CLEAN WATER ACT

REQUI RES THE DEVELOPMVENT OF AN | NDI VI DUAL CONTROL STRATEGY FOR

SI GNI FI CANT PO NT SCQURCES OF CONTAM NATI ON.  THE | NDI VI DUAL CONTRCL
STRATEGY WLL CONSI ST OF A WASTELQAD ALLOCATI ON, TOTAL MAXI MUM DAI LY
LOAD, A "STATEMENT OF BASI S" EXPLAI NI NG THE DERI VATI ON AND CRI TERI A USED
TO DEVELOP EFFLUENT LIM TS, AND MONI TORI NG AND REPORTI NG REQUI REMENTS.
THESE REQUI REMENTS OF THE CLEAN WATER ACT ARE CONSI DERED RELEVANT AND
APPRCPRI ATE FOR THE TREATMENT SYSTEMS FOR | NACTI VE M NE DI SCHARGES.

THE COVPREHENSI VE ENVI RONMVENTAL RESPONSE, COVPENSATI ON AND LI ABI LI TY ACT
AND NATI ONAL CONTI NGENCY PLAN STATE A STATUTORY PREFERENCE FOR

ALTERNATI VE OR RESOURCE RECOVERY TECHNOLOG ES. HOWEVER, I N THE CASE

VWHERE AN | NNOVATI VE TECHNCOLOGY, SUCH AS PASSI VE TREATMENT USI NG
CONSTRUCTED WETLANDS, |S EMPLOYED THE DI SCHARCE MAY NOT ACH EVE El THER
TECHNOLOGY- OR WATER- QUALI TY BASED EFFLUENT LI M TATI ONS FOR CERTAI N

CONTAM NANTS.  IN TH S SITUATI ON, | N ORDER TO ASSURE PROTECTI VENESS, A

GOAL OF ACHI EVI NG NO ACUTE TOXI G TY AT THE "END- OF- Pl PE' WLL BE CONSI DERED.

COLORADO SOLI D WASTE REGULATI ONS W LL BE CONSI DERED RELEVANT AND
APPRCPRI ATE TO ALL NONHAZARDQUS WASTE PRESENTLY AT THE SITE, OR TO ANY
NONHAZARDQUS MATERI AL THAT |'S SUBSEQUENTLY GENERATED AT THE SITE AS A
RESULT OF TREATMENT. THE COLORADO AND FEDERAL HAZARDOUS WASTE

REGULATI ONS W LL BE LEGALLY APPLI CABLE | F TREATMENT UNI T SLUDGE BECOMES
HAZARDQUS BY DEFINITION. | T MAY BE POSSI BLE TO | NVOKE AN EXCLUSI ON FROM
HAZARDQUS WASTE REGULATI ONS FOR SOME OF THE TREATMENT SLUDGE. |IF TH' S
IS THE CASE, THEN THE COLORADO AND FEDERAL HAZARDOUS WASTE REGULATI ONS
WOULD BE CONSI DERED RELEVANT AND APPROPRI ATE RATHER THAN LEGALLY

APPLI CABLE. THE COLORADO SCLI D WASTE REGULATI ONS W LL BE CONS|I DERED
RELEVANT AND APPROPRI ATE FOR DESI GN CONSI DERATI ONS FOR MAN- MADE WETLANDS.

A SHORT DESCRI PTI ON OF THE REVAI NI NG COVPONENTS OF THE SEVEN
ALTERNATI VES, AND THE SURCE EVENT CONTROL COVPONENT, ARE PRESENTED BELOW

CONTROL OF SURCE EVENTS - WOULD | NVOLVE REHABI LI TATION OF 14 H GH SURCGE
POTENTI AL TUNNELS, AS | DENTI FI ED IN THE REMEDI AL | NVESTI GATI ON REPCRT,
TO A PO NT WHERE A FLOW CONTRCL TUNNEL PLUG COULD BE | NSTALLED. THESE
SURGE CONTRCL PLUGS WOULD BE DESI GNED TO ALLOWN A CONTROLLED FLOW OF ACI D
M NE WATER THROUGH THE PLUG | F LARGE TUNNEL ROOF FALLS WERE PRESENT | N
THE M NE TUNNELS AND CREATED DAMS VWH CH POND M NE WATER BEHI ND THEM AND
I F THE PONDS BECAME LARGE ENOUGH TO BREAK THROUGH THE DAMS, THE SURGE
CONTROL PLUG WOULD ALLOW FCR A CONTROLLED RELEASE OF THE PREVI QUSLY

| MPOQUNDED WATER

THE POTENTI AL LEGALLY APPLI CABLE COR RELEVANT AND APPRCPRI ATE
REQUI REMENTS FOR CONTROL OF SURCE EVENTS WOULD BE STATE STREAM STANDARDS
AND STATE TABLE VALUE STANDARDS BECAUSE SUCH AN EVENT COULD RESULT I N



EXCEEDANCE OF THESE STANDARDS. CONTROL OF THE SURGE EVENT WOULD ENSURE
THAT AN EXCEEDANCE WOULD NOT TAKE PLACE.

CAPI TAL COST $ 10, 070, 000
ANNUAL OPERATI ON AND NMAI NTENANCE COST $ 16, 200
TOTAL COST (30 YEAR TOTAL PRESENT WORTH) $ 10, 300, 000
| MPLEMENTATI ON TI ME 1.5 YEARS

ALTERNATI VE 1 - NO ACTI ON

THE NO ACTI ON ALTERNATI VE PROVI DES A BASELI NE FOR COVPARI NG OTHER

REMEDI AL ACTI ONS AT THE SITE. THE NO ACTI ON ALTERNATI VE ASSUMES THAT NO
REMEDY | S | MPLEMENTED TO CONTRCL RI SK PCSED BY THE CONTAM NATED MEDI A AT
THE SITE TH S ALTERNATI VE WOULD | NVOLVE PERI CDI C MONI TORI NG AND
EVALUATI ON OF SI TE RI SKS.

CAPI TAL COST $ 30, 000

ANNUAL OPERATI ON' AND MAI NTENANCE OCST NOT APPLI CABLE

TOTAL COST (30 YEAR TOTAL PRESENT WORTH) $ 80, 000

| MPLEMENTATI ON' TI ME NO REMEDI AL ACTI ON
| MPLEMENTED.

ALTERNATI VE 2 - THI S ALTERNATI VE COVBI NES ENG NEERI NG AND | NSTI TUTI ONAL
CONTROLS AND SLOPE STABI LI ZATI ON OF M NE WASTE PI LES W TH PASSI VE
TREATMENT AT ElI GHT DI SCHARG NG M NE TUNNELS.  SEDI MENTATI ON PONDS WOULD
BE I NSTALLED I N LI ON CREEK AND GRECCRY AND LAKE GULCHES. RI SK TO HUMVAN
HEALTH FROM GROUND WATER WOULD BE ADDRESSED BY PROVI DI NG AN ALTERNATE
WATER SUPPLY ( WHERE NECESSARY).

ENG NEERI NG AND | NSTI TUTI ONAL CONTRCLS WOULD BE | MPLEMVENTED TO LIM T
HUVAN EXPCSURE TO CONTAM NANTS AT THE SITE. ENG NEERI NG AND

I NSTI TUTI ONAL CONTROLS AT M NE WASTE PI LES WOULD | NVOLVE | NSTALLI NG
FENCES COWPLETELY AROUND THE PERI METER OF THE PI LES AND | NVCKI NG USE
RESTRI CTI ONS. FOR ACTI VE M LLING SITES, USE RESTRI CTI ONS WOULD BE TI ED
TO EXI STI NG STATE ANDY OR FEDERAL PERM T AND OPERATI ONAL REQUI REMENTS.

ENG NEERI NG AND | NSTI TUTI ONAL CONTRCLS WOULD BE | MPLEVMENTED AT ALL M NE
WASTE PI LES THAT PCSE AN EXCESS CANCER Rl SK GREATER THAN 1 CANCER

I NGl DENCE PER 100, 000 PECPLE (CANCER RISK IS DUE TO ARSENIC IN THE M NE
WASTE) ANDY OR THAT CONTAIN MORE THAN 500 ME KG OF LEAD.

USI NG THESE CRI TERI A, ENG NEERI NG AND | NSTI TUTI ONAL CONTROLS WOULD BE

| MPLEMENTED AT GREGORY GULCH #1 AND #2, CLAY COUNTY, GOLDEN G LPIN,
BLACK EAGLE, LITTLE BEAR, AND BOCDLE M LL. SINCE THERE IS NO CHEM STRY
DATA FOR THE NORTH CLEAR CREEK TAI LI NGS, AND THE CHASE GULCH #1 AND #2
M NE WASTE PI LES, | T WAS CONSERVATI VELY ASSUMED THAT METALS

CONCENTRATI ONS WOULD BE H GH ENOUGH TO REQUI RE FENCI NG HOWEVER, | T
SHOULD BE EMPHASI ZED THAT PRI OR TO ANY REMEDI AL DESI GN, THI S ASSUMPTI ON
WOULD BE VER FI ED BY SAMPLI NG

THE NORTH CLEAR CREEK DREDGE TAI LI NGS ARE LOCATED IN, AND ALONG A
SPECI FI C SECTI ON OF NORTH CLEAR CREEK. THE EXTENT OF CONTAM NATION I'N
TH' S SECTI ON OF NORTH CLEAR CREEK WAS NOT CLEARLY DEFI NED DURI NG THE
PHASE || REMEDI AL | NVESTI GATION.  TH S AREA OF NORTH CLEAR CREEK WLL
NEED TO BE EVALUATED | N FURTHER DETAIL I N THE FUTURE.

SLOPE STABI LI ZATION OF M NE WASTE PI LES WOULD | NVOLVE REGRADI NG PI LES
(WHERE PCsSI BLE) TO | NCREASE SLOPE STABI LI TY AND REDUCE PONDI NG ON, AND
EROCSI ON FROM THE PI LES. WHERE PILE GRADING | S NOT PGCSSI BLE, BARRI ERS
SUCH AS CULVERTS CR RETAI NI NG WALLS WOULD BE | NSTALLED. STORM WATER
RUNON CONTRCOL WOULD BE | MPLEMENTED UNDER BOTH OPTI ONS.

PASSI VE TREATMENT SYSTEMS, UTI LI ZI NG MAN- MADE WETLANDS, WOULD BE



| MPLEMENTED AT THE BURLEI GH, MCCLELLAND, ROCKFORD, BI G FI VE, ARGO,

NATI ONAL, QUARTZ HI LL TUNNELS, AND GREGORY | NCLINE. THE PASSI VE
TREATMENT SYSTEMS WOULD REDUCE HEAVY METALS LOADI NG TO CLEAR CREEK AND
NORTH CLEAR CREEK

PASSI VE TREATMENT SYSTEMS W LL REMOVE APPROXI MATELY 99.5 PERCENT OF THE
ZINC, 99.84 PERCENT OF THE COPPER, AND 9.7 PERCENT COF THE MANGANESE FROM
EACH OF THE DI SCHARGES. APPROXI MATELY 785 CUBI C YARDS OF METALS

PRECI PI TATES W LL BE REMOVED FROM THE DI SCHARGES PER YEAR VI A

AERATI OV SEDI MENTATI ON PRI OR TO TREATMENT BY THE El GHT PASSI VE TREATMENT
UNITS, AND 95,290 CUBI C YARDS OF METALS LADEN- WETLAND SUBSTRATE W LL
NEED TO BE REMOVED AND DI SPOSED OF APPROXI MATELY EVERY SEVEN YEARS.

APPROXI MATELY 6, 890 CUBI C YARDS OF SEDI MENT FROM SEDI MENTATI ON PONDS
WOULD BE GENERATED EACH YEAR

CAPI TAL COST $ 13,292, 000
ANNUAL OPERATI ON AND MAI NTENANCE COST $ 240, 000
TOTAL COST (30 YEAR TOTAL PRESENT WORTH) $ 23, 890, 000
| MPLEMENTATI ON TI ME 1.5 YEARS

ALTERNATI VE 3 - THI S ALTERNATI VE CONTAI NS ALL COVPONENTS COF ALTERNATI VE
2, EXCEPT IT ELI M NATES THE SEDI MENT PONDS | N GREGCRY AND LAKE GULCHES,
AND ADDS SO L CAPPI NG WHERE FEASIBLE. SO L CAPS WOULD BE | MPLEMENTED TO
MORE EFFECTI VELY REDUCE HUVAN HEALTH | NGESTI ON AND | NHALATI ON RI SKS AND
TO PREVENT ERCSI ON OF THE WASTE PI LES BY SURFACE WATER ~ SPECI FI CALLY,
SO L CAPS WOULD BE | NSTALLED AT GREGORY GULCH #1 AND #2, CLAY COUNTY,
BOCDLE M LL, MCCLELLAND TAI LI NGS, NORTH CLEAR CREEK TAI LI NGS, AND CHASE
GULCH #1, AND A NON-SO L CAP WOULD BE | NSTALLED ON THE NORTH SI DE OF
QUARTZ HILL. WHERE REQUIRED, THE TCE OF THE M NE WASTE PI LES WLL BE
MOVED AVWAY FROM SURFACE WATER DRAI NAGES AND, | F NECESSARY, RI P- RAPPED.

VWHERE Pl LE REGRADI NG | S NOT' FEASI BLE DUE TO RESTRI CTI VE TOPOGRAPHY OR AT
ACTIVE M LLS (GOLDEN d LPI N, BLACK EAGLE, CHASE GULCH #2, AND LI TTLE
BEAR), PHYSI CAL BARRI ERS SUCH AS RETAI NI NG WALLS OR CULVERTS WOULD BE

I NSTALLED TO PREVENT ERCSI ON FROM ENTERI NG STREAMS.  UNDER THI S
ALTERNATI VE, MOCLELLAND TAI LI NGS AND BOODLE M LL TAI LI NGS WOULD ALSO BE
RELOCATED AWAY FROM THE STREAM

THE ELI M NATI ON OF THE SEDI MENTATI ON POND | N GREGORY GULCH W LL REDUCE
THE AMOUNT OF SEDI MENT COLLECTED TO 5, 480 CUBI C YARDS/ YEAR

COLORADO SOLI D WASTE REGULATI ONS W LL BE CONSI DERED RELEVANT AND
APPRCPRI ATE FOR THE CAPPI NG CF M NE WASTE PI LES.

CAPI TAL COST $ 13,632,000
ANNUAL OPERATI ON AND MAI NTENANCE COST $ 229,000
TOTAL COST (30 YEAR TOTAL PRESENT WORTH) $ 24,080, 000
| MPLEMENTATI ON TI ME 1.5 YEARS

ALTERNATI VE 4 - TH S ALTERNATI VE CONTAI NS ALL COMPONENTS OF ALTERNATI VE
3 WTH TWD MODI FI CATIONS.  FIRST, THE ARGO TUNNEL DI SCHARGE WOULD BE

Pl PED TO AN ACTI VE TREATMENT PLANT ( RATHER THAN PASSI VE TREATMENT).
SECONDLY, THE COMVBI NED FLOW OF NATI ONAL TUNNEL AND GREGORY | NCLI NE WOULD
BE TREATED W TH AN ACTI VE TREATMENT PLANT ( RATHER THAN PASSI VE
TREATMENT) .

THE ADDI TI ON OF ACTI VE TREATMENT UNDER TH S ALTERNATI VE RESULTS I N
SLI GHTLY H GHER REMOVAL EFFI Cl ENCI ES FOR SOME METALS I N THE M NE

DI SCHARGES WH CH W LL BE TREATED ACTI VELY. SPECI FI CALLY, ACTI VE
TREATMENT W LL REMOVE APPROXI MATELY 100 PERCENT OF THE ZINC, 99. 84
PERCENT CF THE COPPER AND 100 PERCENT OF THE MANGANESE FROM THE M NE
DI SCHARGES THAT ARE TREATED ACTI VELY. CONTAM NANT RESI DUALS ARE



EXPECTED TO BE 15 CUBI C YARDS/ YEAR OF METAL PRECI Pl TATES, WH CH WLL BE
REMOVED FROM THE M NE DI SCHARCGES VI A AERATI OV SEDI MENTATI ON PRI OR TO
TREATMENT BY THE FI VE PASSI VE TREATMENT UNITS; 28,880 CUBI C YARDS OF
METAL LADEN WETLAND SUBSTRATE W LL NEED TO BE REMOVED EVERY SEVEN YEARS,
3,300 TONS/ YEAR OF LI ME SLUDGE PRECI PI TATES WLL NEED TO BE DI SPCSED.

COLORADO SOLI D WASTE REGULATI ONS W LL BE CONSI DERED RELEVANT AND
APPRCPRI ATE FOR THE CAPPI NG OF M NE WASTE PI LES.

CAPI TAL COST $ 9,638,000
ANNUAL OPERATI ON AND NMAI NTENANCE COST $ 1,547,000
TOTAL COST (30 YEAR TOTAL PRESENT WORTH) $ 33, 400, 000
| MPLEMENTATI ON TI ME 2.5 YEARS

ALTERNATIVE 5 - THI' S ALTERNATI VE CONTAI NS ALL COVPONENTS COF ALTERNATI VE
3 WTH ONE ADDI TI ON:  TREATMENT OF GROUND WATER NEAR THE ARGO TUNNEL | N
ORDER TO REDUCE | TS | MPACT ON SURFACE WATER A PUMP AND TREAT SYSTEM
WOULD BE | NSTALLED, AND THE EXTRACTED GROUND WATER WOULD BE PASSI VELY
TREATED ALONG W TH THE ARGO TUNNEL DI SCHARGE.

THE ADDI TI ON OF PASSI VE GROUND WATER TREATMENT | NCREASES THE AMOUNT OF
METAL- LADEN SUBSTRATE TO 128, 290 CUBI C YARDS PER SEVEN YEARS.

COLORADO SOLI D WASTE REGULATI ONS W LL BE CONSI DERED RELEVANT AND
APPRCPRI ATE FOR THE CAPPI NG CF M NE WASTE PI LES.

CAPI TAL COST $ 15, 432,000
ANNUAL OPERATI ON AND NMAI NTENANCE COST $ 249, 000
TOTAL COST (30 YEAR TOTAL PRESENT WORTH) $ 28, 630, 000
| MPLEMENTATI ON TI ME 2.0 YEARS

ALTERNATI VE 6 - THI S ALTERNATI VE | NVOLVES EXCAVATI ON, TRANSPCRT, AND
ON- S| TE CONSCLI DATI ON OF THE GREGORY GULCH #1 AND #2, CLAY COUNTY,
BOCDLE, LITTLE BEAR, MCCLELLAND, THE NORTH SI DE OF QUARTZ HI LL, NORTH
CLEAR CREEK TAI LI NGS5, AND CHASE GULCH #1 WASTE PI LES; ENG NEERI NG AND

I NSTI TUTI ONAL CONTROLS AND PHYSI CAL BARRI ERS WOULD BE CONSTRUCTED AT
GOLDEN @ LPIN, BLACK EAGLE, AND CHASE GULCH #2. AN ACTI VE TREATMENT
PLANT WOULD BE | NSTALLED TO TREAT THE ARGO TUNNEL DI SCHARGE AND THE
EXTRACTED GROUND WATER NEAR THE ARGO TUNNEL. AN ACTI VE TREATMENT PLANT
WOULD BE | NSTALLED TO TREAT THE NATI ONAL AND GREGORY | NCLI NE DI SCHARGES,
AND PASS| VE TREATMENT SYSTEMS WOULD BE | NSTALLED TO TREAT THE OTHER FI VE
TUNNEL DI SCHARGES.

THE ADDI TI ON OF ACTI VE TREATMENT UNDER TH S ALTERNATI VE RESULTS I N

SLI GHTLY H GHER REMOVAL EFFI Cl ENCI ES FOR SOME METALS I N THE M NE

DI SCHARGES WH CH W LL BE TREATED ACTI VELY. SPECI FI CALLY, ACTI VE
TREATMENT W LL REMOVE APPROXI MATELY 100 PERCENT OF THE ZI NC, 99. 84
PERCENT CF THE COPPER AND 100 PERCENT OF THE MANGANESE FROM THE M NE

DI SCHARGES THAT ARE TREATED ACTI VELY. CONTAM NANT RESI DUALS ARE
EXPECTED TO BE 15 CUBI C YARDS/ YEAR OF METAL PRECI Pl TATES WHI CH W LL BE
REMOVED FROM THE M NE DI SCHARCGES VI A AERATI OV SEDI MENTATI ON PRI OR TO
TREATMENT BY THE FI VE PASSI VE TREATMENT UNITS; 28,880 CUBI C YARDS OF
METAL- LADEN WETLAND SUBSTRATE W LL NEED TO BE REMOVED EVERY SEVEN YEARS,
AND 4, 855 TONS/ YEAR OF LI ME SLUDGE PRECI PI TATES WLL NEED TO BE DI SPCSED.

COLORADO SOLI D WASTE REGULATI ONS W LL BE CONSI DERED RELEVANT AND
APPRCOPRI ATE FOR THE CONSCOLI DATI ON CAPPI NG OF M NE WASTE PI LES.

CAPI TAL COST $ 20, 294, 000
ANNUAL OPERATI ON AND MAI NTENANCE COST $ 1,872,000
TOTAL COST (30 YEAR TOTAL PRESENT WORTH) $ 50, 820, 000
| MPLEMENTATI ON TI ME 7.5 YEARS



SELECTED ALTERNATI VE - THE SELECTED ALTERNATI VE COVBI NES | NSTI TUTI ONAL
CONTROLS AND RUNCFF BARRI ERS FOR M NE WASTE PI LES AT ACTIVE M LL SITES,
AND SO L CAPPI NG OF THE OTHER M NE WASTE PI LES ( SEE CAPPI NG DESCRI PTI ON
UNDER ALTERNATI VE 3 FOR MORE DETAIL) W TH PASS|I VE TREATMENT OF THE
BURLEI GH TUNNEL, AND ACTI VE TREATMENT OF THE ARGO TUNNEL DI SCHARGE

I NCLUDI NG GROUND WATER | N THE AREA OF THE ARGO TUNNEL. A PUWP AND TREAT
SYSTEM W LL BE I NSTALLED, AND THE EXTRACTED GROUND WATER W LL BE TREATED
ALONG W TH THE ARGO TUNNEL DI SCHARGE.

CAPPI NG OF M NE WASTE PILES WLL NOT BE | MPLEMENTED FCR A MAXI MUM OF ONE
YEAR TO ALLOW A FI NAL CPPORTUNI TY FOR OANERS TO COME FORWARD WTH A
REMEDY VWH CH WOULD BE CONSI DERED EQUALLY OR MORE PROTECTI VE, SUCH AS
REM NI NG CR REPROCESSING. | T WLL STILL BE PGCSSI BLE FOR AN OMER CR
THEI R AGENT TO REMOVE AND REPROCESS OR REM NE M NE WASTE AFTER A WASTE
PILE I S CAPPED. HOAEVER, THE ACTI ON MUST NOT EXACERBATE THE

CONTAM NATI ON AND THE FI NAL REPROCESSI NG OR TREATMENT RESI DUALS MJUST BE
DI SPOSED OF AT A FACI LITY WH CH MEETS APPLI CABLE OR RELEVANT AND
APPRCPRI ATE REQUI REMENTS.  ADDI TI ONALLY, THE EXCESS COSTS ASSOCI ATED

W TH REMOVI NG THE CAP I N ORDER TO GAI N ACCESS TO THE M NE WASTE, AND
SUBSEQUENT SI TE RESTORATI ON W LL BE | NCURRED BY THE OANER OR THEI R AGENT.

NO ACTI ON WLL BE TAKEN AT THE MCCLELLAND AND ROCKFORD TUNNELS.

THE | NTERI M ACTI ON WAl VER OF APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REQUI REMENTS W LL BE | NVOKED FOR THE BI G FI VE TUNNEL DI SCHARCE.

LIM TED ACTI ON WLL BE TAKEN ON THE DI SCHARGES FROM THE QUARTZ HI LL AND
NATI ONAL TUNNELS, AND THE GREGCORY INCLINE. TH' S LIM TED ACTI ON W LL

I N\VOLVE COLLECTI NG THE DI SCHARGES AND Pl PI NG THEM TO A LOCATI ON BELOW
THE BLACK HAWK/ CENTRAL CI TY WASTE WATER TREATMENT PLANT. FURTHER
EVALUATI ON OF THE EXTENT OF CONTAM NATI ON | N NORTH CLEAR CREEK AND AN
EVALUATI ON OF | NNOVATI VE TREATMENT TECHNOLOG ES, WHI CH WOULD MEET THE
REQUI REMENTS OF THE CLEAN WATER ACT, WOULD BE COVPLETED PRI OR TO MAKI NG
A FINAL DECI SI ON ON THESE DI SCHARGES.

R SK TO HUVAN HEALTH FROM GROUND WATER ARE ADDRESSED BY PROVI DI NG AN
ALTERNATI VE WATER SUPPLY WHERE CONTAM NANTS OF CONCERN | N DRI NKI NG WATER
VELLS EXCEED PRI MARY DRI NKI NG WATER STANDARDS OR HEALTH BASED STANDARDS
VWHERE THERE ARE NO PRI MARY STANDARDS. | N THE CASE OF LEAD AND CCPPER,

I F AN EXCEEDANCE OF THE LEAD OR COPPER STANDARD | S DETERM NED TO BE THE
RESULT OF THE WATER DI STRI BUTI ON SYSTEM RATHER THAN THE RESULT OF
CONTAM NATED GROUND WATER, THEN THE PROPERTY WLL NOT BE CONS|I DERED

ELI G BLE FOR AN ALTERNATE DRI NKI NG WATER SUPPLY.

NO ACTI ON WLL BE TAKEN TO CONTRCL SURGE EVENTS.

THE SELECTED ALTERNATI VE ASSUMES THAT THE METALS LOAD FROM WOCDS CREEK
WLL BE REDUCED TO THE LEVELS SPECI FI ED | N THE EPA NATI ONAL PCLLUTANT
DI SCHARGE ELI M NATI ON SYSTEM PERM TS FOR THE URAD AND HENDERSON M NES.

A PASS|I VE TREATMENT SYSTEM W LL REMOVE APPROXI MATELY 99.5 PERCENT OF THE
ZINC, 99.84 PERCENT OF THE COPPER, AND 9.7 PERCENT COF THE MANGANESE FROM
THE BURLEI GH TUNNEL DI SCHARCE. ACTI VE TREATMENT W LL REMOVE

APPROXI MATELY 100 PERCENT COF THE ZINC, 99.84 PERCENT OF THE COPPER AND
100 PERCENT OF THE MANGANESE FROM THE ARGO TUNNEL DI SCHARGE AND THE
EXTRACTED GROUND WATER I N THE AREA OF THE ARGO TUNNEL. CONTAM NANT

RESI DUALS ARE EXPECTED TO BE 14, 085 CUBI C YARDS OF METAL- LADEN WETLAND
SUBSTRATE WHI CH WLL NEED TO BE REMOVED AND DI SPOSED OF APPROXI MATELY
EVERY SEVEN YEARS, AND 3,495 TONS/ YEAR OF LI ME SLUDGE PRECI PI TATES W LL
NEED TO BE DI SPCSED.

COLORADO SOLI D WASTE REGULATI ONS W LL BE CONSI DERED RELEVANT AND
APPRCPRI ATE FOR THE CAPPI NG CF M NE WASTE PI LES.



CAPI TAL COST $ 5,560, 000
ANNUAL OPERATI ON AND NMAI NTENANCE COST $ 1, 204, 000
TOTAL COST (30 YEAR TOTAL PRESENT WORTH) $ 23, 510, 000
| MPLEMENTATI ON TI ME 1.5 YEARS

#CAA
8.0 COVPARATI VE ANALYSI S OF ALTERNATI VES

THE COVPREHENSI VE ENVI RONMENTAL RESPONSE, COVPENSATI ON, AND LI ABI LI TY
ACT AND NATI ONAL CONTI NGENCY PLAN REQUI RE THAT REMEDI AL ACTI ON
ALTERNATI VES BE PROFI LED AGAI NST NI NE EVALUATION CRITERITA. A

DESCRI PTION OF THE NINE CRI TERI A | S PROVI DED BELOW

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT ADDRESSES
VWHETHER OR NOT A REMEDY PROVI DES ADEQUATE PROTECTI ON AND DESCRI BES HOW
Rl SKS PCSED THROUGH EACH PATHWAY ARE ELI M NATED OR REDUCED, OR
CONTROLLED THROUGH TREATMENT, ENG NEERI NG CONTRCLS, OR | NSTI TUTI ONAL
CONTRQLS.

2. COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS
ADDRESSES WHETHER OR NOT A REMEDY WLL MEET ALL FEDERAL AND STATE
ENVI RONVENTAL LAWS OR REGULATI ONS ANDY OR PROVI DE GROUNDS FOR A WAI VER

3. LONG TERM EFFECTI VENESS AND PERVANENCE REFERS TO THE ABILITY OF A
REMEDY TO PROVI DE RELI ABLE PROTECTI ON OF HUMAN HEALTH AND THE
ENVI RONVENT OVER TI ME.

4. REDUCTION OF TOXICI TY, MBILITY, OR VOLUVE THROUGH TREATMENT REFERS
TO THE PREFERENCE FOR A REMEDY THAT REDUCES HEALTH HAZARDS, THE MOVEMENT
OF CONTAM NANTS, OR THE QUANTI TY OF CONTAM NANTS AT THE SI TE.

5. SHORT- TERM EFFECTI VENESS ADDRESSES THE PERI CD OF TI ME NEEDED TO
COWLETE THE REMEDY, AND ANY ADVERSE EFFECTS TO HUVAN HEALTH AND THE
ENVI RONMVENT THAT MAY BE CAUSED DURI NG THE CONSTRUCTI ON AND

| MPLEMENTATI ON OF THE REMEDY.

6. | MPLEMENTABI LI TY REFERS TO THE TECHNI CAL AND ADM NI STRATI VE
FEASIBILITY OF A REMEDY. TH S I NCLUDES THE AVAI LABI LI TY OF MATERI ALS
AND SERVI CES NEEDED TO CARRY QUT A REMEDY. | T ALSO | NCLUDES

COORDI NATI ON OF FEDERAL, STATE, AND LOCAL GOVERNMENTS TO WORK TOGETHER
TO CLEAN UP THE SI TE.

7. COST EVALUATES THE ESTI MATED CAPI TAL, OPERATI ON, AND MAI NTENANCE
COSTS OF EACH ALTERNATI VE | N COVPARI SON TO OTHER EQUALLY PROTECTI VE
ALTERNATI VES.

8. STATE ACCEPTANCE | NDI CATES WHETHER THE STATE OF COLORADO AGREES W TH,
OPPCSES, OR HAS NO COMMENT ON THE SELECTED ALTERNATI VE.

9. COMMUNI TY ACCEPTANCE | NCLUDES DETERM NI NG WHI CH COMPONENTS OF THE
ALTERNATI VES | NTERESTED PERSONS I N THE COVWUNI TY SUPPCRT, HAVE
RESERVATI ONS ABQUT, OR OPPCSE.

IT IS I MPORTANT TO UNDERSTAND THAT THE NATI ONAL CONTI NGENCY PLAN ASSI GNS
DI FFERENT LEVELS OF | MPORTANCE TO THE PRECEDI NG NI NE EVALUATI ON
CRITERIA: THE FIRST TWD CRI TERI A, OVERALL PROTECTI ON CF HUVAN HEALTH AND
THE ENVI RONVENT, AND COWPLI ANCE W TH LEGALLY APPLI CABLE AND RELEVANT AND
APPRCPRI ATE REQUI REMENTS, ARE CONSI DERED THRESHOLD CRI TERIA.  TH' S MEANS
THAT I N ORDER FOR A CLEANUP ALTERNATI VE TO BE CONSI DERED FCR

| MPLEMENTATION | T MUST, AT A M N MJM SATI SFY THESE TWD CRI TERI A CR
PROVI DE JUSTI FI CATI ON FOR | NVOKI NG A WAl VER OF THE REQUI REMENT(S) .
EVALUATI ON CRI TERI A THREE THROUGH SEVEN ARE KNOWN AS PRI MARY BALANCI NG



CRITERIA, AND ARE USED TO | DENTI FY THE ALTERNATI VE(S) WHI CH PROVI DE THE
BEST COVBI NATI ON OF | NDI VI DUAL CRI TERI A. EVALUATI ON CRI TERI A EI GHT AND

N NE ARE KNOWN AS MODI FYI NG CRI TERIA AND ARE USED | N CONJUNCTI ON W TH

THE PRI MARY BALANCI NG CRI TERI A TO | DENTI FY THE PREFERRED CLEANUP

ALTERNATI VE. THE MODI FYI NG CRI TERI A ARE GENERALLY DETERM NED AFTER

PUBLI C COMMVENT, AND MAY BE USED TO MODI FY THE PREFERRED CLEANUP ALTERNATI VE.

THE SEVEN CLEANUP ALTERNATI VES FOR THE SI TE WERE PROCFI LED AGAI NST THE
N NE EVALUATI ON CRI TERI A, AND THE RESULTS ARE SUMVARI ZED I N TABLE 8- 1.
SOME OF THE KEY DI FFERENCES BETWEEN THE ALTERNATI VES ARE DI SCUSSED I N
GREATER DETAI L BELOW

PLEASE NOTI CE | N TABLE 8-1, UNDER CRI TERI ON NUMBER TWO, THERE IS A
HEADI NG ENTI TLED "CRI TERI A TO BE CONSI DERED'. THE | NFORVATI ON PRESENTED
UNDER THI S HEADI NG | S BASED ON SPECI ES- SPECI FI C TOXI G TY DI FFERENCES FOR
AQUATI C ORGANI SM5. I T IS GENERALLY AGREED THAT STATE TABLE VALUE
STANDARDS ARE PROTECTI VE OF THE MOST SENSI TI VE AQUATI C SPECI ES,

I NCLUDI NG RAI NBOW TROUT. HOWEVER, CONCENTRATI ONS OF METALS | N STREAMS
VWH CH EXCEED STATE TABLE VALUE STANDARDS MAY STILL BE PROTECTI VE OF
OTHER TROUT SPECI ES, SUCH AS BROAN AND BROCK TROUT.  CONSEQUENTLY, WHEN
STATE TABLE VALUE STANDARDS ARE NOT MET BY A CLEANUP ALTERNATI VE, THERE
STILL MAY BE AN ENVI RONVENTAL BENEFI T | F THE ALTERNATI VE | S PROTECTI VE
OF BROOK ANDY OR BROMN TROUT. EACH CLEANUP ALTERNATI VE WAS EVALUATED
WTH TH S FACT I N M ND.

DURI NG THE PHASE |1 REMEDI AL | NVESTI GATI ON A WATER QUALI TY COWPUTER
MCDEL OF THE CLEAR CREEK DRAI NAGE BASI N WAS DEVELCPED ( WATER QUALI TY

SI MULATI ON PROGRAM  VERSION 4). TH' S MODEL WAS DEVELOPED TO PRQJECT AND
EVALUATE THE OVERALL EFFECTI VENESS COF EACH | NDI VI DUAL ALTERNATI VE. THE
RESULTS OF TH S MODELI NG EFFORT HELPED FORM THE BASI S FOR SELECTI NG THE
PREFERRED ALTERNATI VE AND ARE PRESENTED | N APPENDI X A.

8.1 OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONVENT

AS SHOM | N TABLE 8-1, ALTERNATIVES 3, 4, 5, 6, AND THE SELECTED
ALTERNATI VE ARE THE MOST EFFECTI VE | N REDUCI NG | NGESTI ON AND | NHALATI ON
R SKS PCSED BY M NE WASTE. BY PROVIDING SO L CAPS AT M NE WASTE PI LES
VWHERE FEASI BLE, THE RI SK TO HUVAN HEALTH | S ESSENTI ALLY ELI M NATED.
ALTERNATI VE 6 |'S CONSI DERED TO BE THE MOST EFFECTI VE | N REDUCI NG HUVAN
HEALTH RI SKS BECAUSE MOST OF THE M NE WASTE WOULD BE CONSOLI DATED IN ONE
DI SPOSAL SITE. HOAEVER, PROVI DI NG THAT THE | NDI VI DUAL SO L CAPS ON THE
M NE WASTE Pl LES ARE PROPERLY MAI NTAI NED, AND THEIR I NTEGRI TY IS NOT
COVWPROM SED, TH S DI FFERENCE | N EFFECTI VENESS WOULD BE M NI MAL.  WHERE
WASTE PI LES CAN NOT BE CAPPED, | NSTI TUTI ONAL AND ENG NEERI NG CONTROLS
WLL BE USED TO REDUCE RI SK UNDER EACH ALTERNATI VE, EXCEPT NO ACTI O\

EACH ALTERNATI VE, EXCEPT NO ACTION, IS EQUALLY EFFECTI VE | N REDUCI NG THE
R SK TO HUVAN HEALTH PCSED BY | NGESTI ON OF GROUND WATER. RI SK TO HUVAN
HEALTH UNDER ALL ALTERNATI VES, EXCEPT NO ACTI ON, | S REDUCED BY PROVI DI NG
AN ALTERNATI VE DRI NKI NG WATER SUPPLY WHERE REQUI RED.

W TH REGARD TO ENVI RONMVENTAL RI SKS, ALL ALTERNATI VES, EXCEPT NO ACTI ON
AND ALTERNATI VE 2, PROVIDE A H GH REDUCTI ON | N SEDI MENT LQADI NG TO
SURFACE WATER. RUNCFF FROM THE M NE WASTE PI LES | S CONTROLLED BY

CAPPI NG OR PHYSI CAL BARRI ERS DEPENDI NG ON THE SPECI FI C G RCUMSTANCES AT
EACH PI LE.

ALL ALTERNATI VES, EXCEPT NO ACTI ON, | NVOLVE VARI QUS COVBI NATI ONS OF

ACTI VE AND PASSI VE TREATMENT OF DRAI NAGE FROM M NE TUNNELS TO CONTRCL

RI SKS TO AQUATI C LI FE.  ACTI VE TREATMENT | S MORE EFFECTI VE THAN PASSI VE
TREATMENT | N REMOVI NG MANGANESE FROM THE M NE DI SCHARCES. CONSEQUENTLY,
MORE MANGANESE | S REMOVED FROM THE ARGO, NATI ONAL, AND GREGCORY | NCLI NE
DI SCHARGES UNDER ALTERNATI VES 4 AND 6 THAN UNDER THE OTHER ALTERNATI VES.



MORE MANGANESE | S REMOVED FROM THE ARGO DI SCHARGE UNDER THE SELECTED
ALTERNATI VE THAN UNDER ALTERNATI VES 1, 2, 3 AND 5. THE ADDI TI ONAL
MANGANESE REMOVAL | S | MPORTANT | N REDUCI NG AQUATI C LI FE RI SK PCSED BY
MANGANESE ONLY FOR THE GREGCORY | NCLI NE DI SCHARGE BECAUSE COF | TS LARGE
MANGANESE LCAD. THE ADDI TI ON OF GROUND WATER TREATMENT UNDER

ALTERNATI VES 5, 6 AND THE SELECTED ALTERNATI VE ALLOAS FOR A REDUCTI ON I N
R SK TO AQUATIC LIFE IN THI'S AREA OF CLEAR CREEK

UTI LI ZI NG TRQUT SPECI ES- SPECI FI C TOXI G TY DATA, THE SELECTED

ALTERNATI VE, AND ALTERNATI VES 5 AND 6 PROVI DE PROTECTI ON OF BOTH BROOK
AND BROMN TROUT THROUGHOUT THE MAI NSTEM OF CLEAR CREEK; RAI NBOW TROUT
WOULD BE PROTECTED I N THE MAI NSTEM OF CLEAR CREEK FROM THE HEADWATERS TO
APPROXI MATELY THE CONFLUENCE W TH WEST CLEAR CREEK

ALTERNATI VES 2, 3 AND 4 PROVI DE PROTECTI ON OF BROOK AND BROM TRCQUT ON
THE MAI NSTEM OF CLEAR CREEK EVERYWHERE EXCEPT FOR THE ARGO TUNNEL AREA;
RAI NBOW TRQUT WOULD BE PROTECTED I N THE MAI NSTEM OF CLEAR CREEK FROM THE
HEADWATERS TO APPROXI MATELY THE CONFLUENCE W TH WEST CLEAR CREEK.

I N WEST CLEAR CREEK ALTERNATI VES 2, 3, 4, 5, 6 AND THE SELECTED
ALTERNATI VE PROVI DE PROTECTI ON OF ALL TROUT SPECI ES, PROVI DED THAT THE
WOCDS CREEK DI SCHARGE |'S TREATED TO THE LEVEL SPECI FIED I N THE EPA

NATI ONAL PCLLUTANT DI SCHARGE ELI M NATI ON SYSTEM PERM TS CO - 0041467 AND
CO - 0000230 FOR CLI MAX- URAD AND CLI MAX- HENDERSQON, RESPECTI VELY.

ALTERNATI VE 1 DOES NOT PROVI DE PROTECTI ON OF BROWN TROUT BELOW ARGO
TUNNEL, AND BROOK TROUT ARE NOT PROTECTED NEAR ARGO TUNNEL. RAI NBOW
TRQUT ARE NOT PROTECTED BELOW BURLEI GH TUNNEL. ON WEST CLEAR CREEK, NO
SPECI ES OF TRQUT ARE PROTECTED FOR APPROXI MATELY FOUR M LES BELOW WOCDS
CREEK' S CONFLUENCE W TH WEST CLEAR CREEK, THEN BROOK TRQUT ARE PROTECTED
TO THE CONFLUENCE W TH CLEAR CREEK

NO ALTERNATI VES ARE CAPABLE OF REDUCI NG CONTAM NANT LEVELS I'N NORTH
CLEAR CREEK TO LEVELS WH CH WOULD BE PROTECTI VE OF ANY SPECI ES OF TROUT.

8.2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

ALTERNATI VES 3, 4, 5, 6 AND THE SELECTED ALTERNATI VE MEET RI SK-BASED Al R
AND SO LS LEVELS FOR THE CAPPED PILES. WHERE PI LE CAPPING I S NOT

FEASI BLE, R SK FROM | NGESTI ON W LL BE CONTROLLED BY ENG NEERI NG
CONTROLS.  THE RI SK FROM | NHALATI ON | S NOT EXPECTED TO EXCEED Rl SK- BASED
AR LEVELS FOR THE UNCAPPED PI LES.

I N GENERAL, THE GROUND WATER AT THE SITE | S NOT | MPACTED BY ANY LARGE
PO NT SCQURCES OF CONTAM NATI ON.  THE RI CH M NERALI ZATI ON CF THE SI TE
CONTRI BUTES TO A NATURALLY ELEVATED LEVEL OF THE CONTAM NANTS OF CONCERN
IN THE GROUND WATER. THI' S PHENOVENON HAS BEEN EXACERBATED BY THE

H STORIC M NI NG AND SUBSEQUENT ACCELERATI ON | N THE WEATHERI NG COF

M NERALI ZED ROCK. HOAEVER, I T IS NOT PCSSI BLE TO ACCURATELY DETERM NE
CAUSE- EFFECT RELATI ONSHI PS BECAUSE OF COVPLEX HYDROLOG C AND GEOCHEM CAL
PROCESSES, AND THE LARGE NUMBER AND DI FFERENT TYPES OF GROUND WATER

AQUI FERS AT THE SITE. CONSEQUENTLY, TREATMENT OF GROUND WATER TO

MAXI MUM CONTAM NANT LEVELS, STATE GRCOUND WATER STANDARDS, OR

HEALTH- BASED STANDARDS |'S CONSI DERED TO BE TECHNI CALLY | MPRACTI CABLE
FROM AN ENG NEERI NG STANDPO NT.

| MPLEMENTATI ON OF THE SELECTED ALTERNATI VE (AS WELL AS ALTERNATI VES

5 & 6) WLL RESULT I N ATTAI NMENT OF COLORADO STREAM STANDARDS FOR THE
MAI NSTEM OF CLEAR CREEK. COLCRADO STATE TABLE VALUE STANDARDS MAY NOT
BE MEET ON THE MAI NSTEM OF CLEAR CREEK BELOW THE WEST CLEAR CREEK
CONFLUENCE. EPA AND CDH WLL MONI TOR THE EFFECTI VENESS OF THE SELECTED
ALTERNATI VE AFTER | MPLEMENTATI ON TO DETERM NE | F STATE TABLE VALUE
STANDARDS WLL BE MET IN TH' S SECTI ON OF CLEAR CREEK. | F STATE TABLE



VALUE STANDARDS ARE NOT MET, EPA AND CDH WLL DETERM NE WHETHER I T | S
POSSI BLE TO MEET STATE TABLE VALUE STANDARDS OR WLL SEEK TO DEVELCP A
SI TE SPECI FI C STATE STANDARD WHI CH | S PROTECTI VE OF THE USES CF CLEAR CREEK

| MPLEMENTATI ON OF ALTERNATI VES 1-4 WLL NOT RESULT | N ATTAI NMENT COF
STREAM STANDARDS | N THE AREA OF THE ARGO TUNNEL. ZI NC STANDARDS FCOR
NORTH CLEAR CREEK W LL NOT BE ATTAI NED THROUGH | MPLEMENTATI ON OF ANY CF
THE ALTERNATI VES (I.E., TREATMENT OF THE | DENTI FI ED PO NT SCURCES). THE
REQUI REMENTS OF THE CLEAN WATER ACT FOR THE QUARTZ HI LL, GREGCRY

I NCLI NE, AND NATI ONAL TUNNEL WLL BE WAI VED ON AN | NTERI M BASI S PENDI NG
FURTHER EVALUATI ON OF CONTAM NANT LQADI NG TO NORTH CLEAR CREEK.

8. 3 LONG TERM EFFECTI VENESS AND PERVANENCE

W TH REGARD TO M NE WASTE PI LES, ALTERNATI VE 6 PROVI DES SLI GHTLY H GHER
RELI ABI LI TY OF LONG TERM RI SK REDUCTI ON BECAUSE MOST M NE WASTE PI LES
WOULD BE CONSCLI DATED | N ONE PLACE. ALTERNATIVES 3, 4, 5 AND THE
SELECTED ALTERNATI VE PROVI DE MODERATE RELI ABI LI TY | N REDUCI NG RI SK.
ALTERNATI VE 2 PROVI DES A LONER DEGREE OF RELI ABI LI TY OF RI SK REDUCTI ON
BECAUSE M NE WASTE PI LE REGRADI NG AND FENCI NG ARE LESS EFFECTI VE THAN
CAPPI NG | N REDUCI NG ERCSI ON AND HUVAN EXPOSURE. ALTERNATIVE 1 |S LEAST
EFFECTI VE BECAUSE | T DOES NOT MANACGE CR REDUCE RI SK.

W TH REGARD TO TREATMENT OF SURFACE WATER, ALL ALTERNATI VES, EXCEPT NO
ACTI ON, REQUI RE THE ONGO NG CPERATI ON AND NMAI NTENANCE OF TREATMENT
SYSTEMS. THESE TREATMENT SYSTEMS W LL REVAI N EFFECTI VE AND PERVANENT,
AS LONG AS THEY ARE PROPERLY CPERATED AND MAI NTAI NED. THE USE OF

PASSI VE TREATMENT SYSTEMS FOR M NE DRAI NAGE | S AN EMERG NG TECHNOLOGY
AND, THEREFORE, CONSI DERED LESS RELI ABLE THAN ACTI VE TREATMENT. BECAUSE
THE SELECTED ALTERNATI VE AND ALTERNATI VES 4 AND 6 | NVOLVE THE USE OF
ACTI VE TREATMENT AT ONE OR MORE DI SCHARGES, THEY WOULD BE CONS|I DERED

SLI GHTLY MORE RELI ABLE FOR TREATI NG THE M NE DI SCHARGES THAN THE OTHER
ALTERNATI VES.

THE TREATMENT OF GROUND WATER I N THE ARGO TUNNEL AREA | S CONS|I DERED
MODERATELY RELI ABLE | N REDUCI NG CONTAM NANT LOADI NG TO SURFACE WATER
SINCE THERE IS NO SI NGLE DI RECT SOURCE OF CONTAM NATION, I T IS EXPECTED
THAT CONTAM NATED GROUND WATER W LL CONTI NUE TO BE PRESENT AT THE SI TE
FOR AN | NDEFI NITE PERIOD OF TIME. AS W TH SURFACE WATER TREATMENT,
GROUND WATER TREATMENT W LL REMAI N EFFECTI VE AND PERVANENT, AS LONG AS
THE TREATMENT SYSTEM | S PROPERLY CPERATED AND MAI NTAI NED.

PROVI DI NG AN ALTERNATI VE DRI NKI NG WATER SUPPLY, WHERE REQUI RED, WLL BE
EFFECTI VE | N REDUCI NG LONG- TERM RI SK TO HUMAN HEALTH. FUTURE GROUND
WATER USERS AT THE SI TE WLL BE RESPONSI BLE FOR TAKI NG APPRCPRI ATE
MEASURES TO REDUCE THEIR RISKS I F REQU RED. THI S COVPONENT COF THE
GROUND WATER REMEDY, FOR EACH ALTERNATI VE, |'S CONSI DERED TO HAVE A
MODERATE TO LOW RELI ABI LI TY I N REDUCI NG FUTURE RI SKS.

8.4 REDUCTION OF TOXICI TY, M3BILITY OR VOLUME THROUGH TREATMENT

THE NO ACTI ON ALTERNATI VE DCES NOT | MPLEMENT ANY ACTI ON TO REDUCE THE
TOXIATY, MOBILITY OR VOLUME CF CONTAM NANTS.

W TH REGARD TO CONTAM NANTS IN M NE WASTE PI LES, THE SELECTED
ALTERNATI VE AND ALTERNATI VES 3-6 REDUCE THE MOBI LI TY OF CONTAM NANTS | N
THE M NE WASTE PI LES. ALTERNATIVE 6 WOULD REDUCE POTENTI AL MBI LI TY OF
CONTAM NANTS IN M NE WASTE TO THE GREATEST EXTENT BECAUSE THE MAJORI TY
OF THE WASTE WOULD BE CONSCLI DATED | N ONE LI NED DI SPOSAL CELL.
ALTERNATI VE 2 DOES NOT REDUCE THE MOBI LI TY OF CONTAM NANTS IN THE M NE
WASTE PI LES BECAUSE THE PI LES ARE RECONTOURED BUT NOT CAPPED.

W TH REGARD TO M NE TUNNEL DI SCHARGES THE TREATMENT UNI TS | MPLEMENTED



UNDER THE SELECTED ALTERNATI VE AND ALTERNATI VES 2-6 ARE EFFECTI VE I N
REDUCI NG THE TOXICI TY OF THE M NE DI SCHARGES. THE MOBILITY OF THE
CONTAM NANTS ARE ALSO REDUCED SI NCE THEY ARE REMOVED FROM A LI QUI D PHASE
AND CONVERTED TO A SCLI D PHASE. THE PASSI VE AND ACTI VE TREATMENT
SYSTEMS ARE ESSENTI ALLY EQUAL I N THE AMOUNT CF CONTAM NATI ON TREATED,
EXCEPT ACTI VE TREATMENT REMOVES APPROXI MATELY 50- 90 PERCENT MORE
MANGANESE THAN PASSI VE TREATMENT. THEREFCORE, THE SELECTED ALTERNATI VE
AND ALTERNATI VES 4 AND 6 REMOVE MORE MANGANESE FROM THE DI SCHARGES THAN
THE OTHER ALTERNATI VES. PASSI VE TREATMENT CAN BE REVERSI BLE | F THE PH
DECREASES S| GNI FI CANTLY.  ALTERNATIVES 2, 3 AND 5 RELY EXCLUSI VELY ON
PASSI VE TREATMENT OF M NE DI SCHARCGES. ACTI VE TREATMENT |'S NOT

REVERSI BLE. ALTERNATI VES 5 AND 6 TREAT THE LARGEST VOLUMES CF WATER DUE
TO THE ADDI TI ON OF GROUND WATER TREATMENT | N THE AREA OF THE ARGO
TUNNEL. ALTERNATIVES 2 - 4 TREAT EQUAL VOLUMES OF WATER.  THE SELECTED
ALTERNATI VE DOES NOT TREAT AS MANY TUNNEL DI SCHARGES AS ALTERNATI VES

2 - 4, BUT THE ADDI TI ON OF GROUND WATER TREATMENT NEAR ARGO TUNNEL
REDUCES THE DI FFERENCE | N THE TOTAL VOLUME OF WATER TREATED BETWEEN THE
SELECTED ALTERNATI VE AND ALTERNATI VES 2 - 4.

8.5 SHORT- TERM EFFECTI VENESS

BECAUSE NO REMEDY |S | MPLEMENTED UNDER NO ACTION, THI'S CRITERIA I S NOT
APPLI CABLE TO ALTERNATI VE 1.

THERE | S LON RI SK TO THE COMMUNI TY AND MODERATE RI SK TO THE ENVI RONVENT
DURI NG | MPLEMENTATI ON OF ALL THE ALTERNATI VES. ALTERNATI VE 6 HAS A

SLI GHTLY H GHER RI SK TO THE COVMUNI TY AND ENVI RONMVENT | N COVPARI SON TO
THE OTHER ALTERNATI VES DUE TO THE | NCREASED CONSTRUCTI ON ACTI VI TY, AND
LONGER TI ME FOR COVPLETI ON ASSOCI ATED W TH EXCAVATI ON, TRANSPCRTATI ON,
AND CONSQOLI DATI ON OF SELECT M NE WASTE PI LES.

DURI NG ALL CONSTRUCTI ON ACTI VI TIES AT THE SI TE ENA NEERI NG CONTROLS W LL
BE | MPLEMENTED TO PREVENT CONTAM NATI ON COF SURFACE WATER AND TO M NI M ZE
Al RBORNE DUST.

8.6 | MPLEMENTABI LI TY

THE NO ACTI ON ALTERNATI VE IS CONSI DERED EASY TO | MPLEMENT BECAUSE | T
O\LY | NVOLVES MONI TORI NG REQUI REMENTS.

THE EQUI PMENT, PERSONNEL, AND TECHNOLOGY REQUI REMENTS FOR | NSTALLI NG
PASSI VE TREATMENT SYSTEMS MAKE THEM MORE DI FFI CULT TO | MPLEMENT I N
COVPARI SON TO ACTI VE TREATMENT SYSTEMS.  ADDI TI ONALLY, PASSI VE TREATMENT
SYSTEMS REQUI RE LARGE AREAS OF FLAT LAND. TH S MAKES PASS| VE TREATMENT
MORE DI FFI CULT TO | MPLEMENT THAN ACTI VE TREATMENT.  CONSEQUENTLY,
ALTERNATI VES THAT RELY EXCLUSI VELY ON PASSI VE TREATMENT (ALTERNATI VES 2,
3 AND 5) ARE CONS|I DERED MORE DI FFI CULT TO | MPLEMENT THAN THE SELECTED
ALTERNATI VE AND ALTERNATI VES 4 AND 6. ALTERNATI VES 4 AND 6 WOULD BE
MORE DI FFI CULT TO | MPLEMENT THAN THE SELECTED ALTERNATI VE BECAUSE THEY

I N\VOLVE CONSTRUCTI ON OF FI VE PASSI VE SYSTEMS RATHER THAN ONE PASSI VE
SYSTEM

THE ADDI TI ON OF GROUND WATER TREATMENT UNDER THE SELECTED ALTERNATI VE
AND ALTERNATI VES 5 AND 6 MAKE THESE ALTERNATI VES SLI GHTLY MORE DI FFI CULT
TO | MPLEMENT.

8.7 COsT

COST | NCLUDES CAPI TAL CONSTRUCTI ON AND OPERATI ON AND MAI NTENANCE COSTS.

COST RANKS AS FOLLOAS FROM LOWNEST TO H GHEST:

ALTERNATI VE TOTAL PRESENT WORTH



1  NO ACTION $ 480, 000

SELECTED ALTERNATI VE $ 23, 510, 000
CAPPI NG OF M NE WASTE PI LES W TH PASSI VE
TREATMENT AT BURLEI GH AND ACTI VE TREATMENT
AT ARGO | NCLUDI NG GROUND WATER

2 I NSTI TUTI ONAL CONTROLS/ SLOPE STABI LI ZATION  $ 23, 890, 000
OF M NE WASTE PI LES W TH PASSI VE TREATMENT
OF 8 M NE DI SCHARGES

3  CAPPING CF M NE WASTE PI LES W TH PASSI VE $ 24,080, 000
TREATMENT OF 8 M NE DI SCHARGES

5 CAPPING CF M NE WASTE PI LES W TH PASSI VE $ 28, 630, 000
TREATMENT OF 8 M NE DI SCHARGES AND GROUND
WATER NEAR ARGO TUNNEL

4  CAPPI NG OF M NE WASTE PI LES W TH PASSI VE $ 33, 400, 000
TREATMENT OF 5 AND ACTI VE TREATMENT OF 3
M NE DI SCHARGES

6  ON-SI TE CONSCLI DATION CF M NE WASTE PI LES $ 50, 820, 000
W TH PASSI VE TREATMENT OF 5 AND ACTI VE
TREATMENT OF 3 M NE DI SCHARGES AND GROUND
WATER NEAR ARGO TUNNEL

THESE COSTS ARE THE ESTI MATED THI RTY YEAR TOTAL PRESENT WORTH OF THE
ALTERNATI VES | NCLUDI NG DI RECT AND | NDI RECT CAPI TAL COSTS, MONI TORI NG
COSTS, AND ANNUAL OPERATI ON AND MAI NTENANCE COSTS. A NI NE PERCENT
ANNUAL DI SCOUNT RATE WAS USED FOR CALCULATI NG TOTAL PRESENT WORTH.

AS SHOM | N TABLE 8-1 ON PACE 48, ACTI VE TREATMENT | NVOLVES

SI GNI FI CANTLY HI GHER ANNUAL OPERATI ON AND MAI NTENANCE COSTS. THEREFCRE,
THE SELECTED ALTERNATI VE AND ALTERNATI VES 4 AND 6 HAVE SI GNI FI CANTLY

H GHER ANNUAL OPERATI ON AND MAI NTENANCE COSTS.

THE COST FOR PROVI DI NG AN ALTERNATE WATER SUPPLY HAS NOT BEEN | NCLUDED
IN THE ABOVE COSTS SUMVARY. THE FULL EXTENT OF THE GROUND WATER
CONTAM NATI ON HAS NOT BEEN DETERM NED AT THI S TI ME, CONSEQUENTLY, A
PRECI SE ESTI MATE OF COST CAN NOT BE MADE. FOR PLANNI NG PURPCSES, A VERY
ROUGH ESTI MATE OF COST WAS PERFORMED BASED ON THE FOLLOW NG ASSUMPTI ONS:
THERE ARE 4, 367 WELLS WH CH WLL NEED TO BE SAVMPLED. SEVEN PERCENT OF
THESE WELLS (312 WELLS) WLL BE ELI A BLE FOR AN ALTERNATE WATER SUPPLY.
THERE ARE FOUR PECPLE USI NG EACH OF THE 312 WELLS AND EACH PERSON
CONSUMES FOUR LI TERS OF WATER EVERY DAY. THE ALTERNATE WATER SUPPLY
WLL BE BOTTLED WATER AT A AVERAGE COST CF $0.66 PER GALLON. THE COSTS
VWH CH RESULT FROM THESE ASSUMPTI ONS ARE AS FOLLOAS: ANNUAL COST

$ 158, 860; TOTAL PRESENT WORTH COST (30 YEAR) $ 2,057,075, WH CH

I NCLUDES A ONE TI ME SAMPLI NG COST. THESE COST ESTI MATES ARE CONSI DERED
VERY CONSERVATI VE AND I T IS ANTI Cl PATED THAT THE ACTUAL COSTS WLL BE
MJCH LONER THAN THESE PRQJECTI ONS.

8.8 COVMUNI TY ACCEPTANCE

MANY MEMBERS OF THE LOCAL COVMUNI TY CONTI NUE TO QUESTI ON WHETHER THE

SI TE SHOULD HAVE BEEN DESI GNATED A SUPERFUND SI TE.  THEY ACKNOW.EDCE
THAT THERE | S METALS CONTAM NATI ON AT THE SI TE, BUT DO NOT FEEL THAT THE
PROBLEMS ARE SEVERE ENOUGH TO WARRANT A SUPERFUND DESI GNATI ON.
NEVERTHELESS, OVERALL THE LOCAL COMMUNI TIES (G LPIN AND CLEAR CREEK
COUNTI ES) SUPPORT THE SELECTED ALTERNATI VE. THE COMMUNI TI ES GENERALLY
SUPPCRT THE | DEA OF TAKI NG EFFECTI VE AND RELI ABLE ACTI ON ON THE TUNNEL
DI SCHARGES THAT SI GNI FI CANTLY | MPACT SURFACE WATER. THEY DO NOT FULLY



SUPPCRT TREATI NG DI SCHARGES THAT HAVE LI TTLE TO NO | MPACT ON SURFACE
WATER. THE COVMUNI TI ES SUPPCRT THE | DEA OF PROVI DI NG AN ALTERNATE

DRI NKI NG WATER SUPPLY WHERE NECESSARY AND WERE PLEASED THAT A PRQACTI VE
APPRCACH | S BEI NG TAKEN TO CONTRCL TH S EXPCSURE PATHWAY. THE

COMWWUNI TI ES SUPPCORT CAPPI NG OF M NE WASTE PI LES AND LI KE THE | DEA OF
ALLON NG TWD YEARS FOR PROPERTY OMNERS TO REM NE/ REPROCESS THE M NE WASTE.

DOMSTREAM WATER USERS SUPPCRT THE SELECTED ALTERNATI VE, BUT CGENERALLY
DO NOT FEEL | T GOES FAR ENOUGH. THEY WOULD LI KE TO SEE TREATMENT AT ALL
M NE DI SCHARGES. THEY FELT THAT THE REMEDY FOCUSED TOO NARROALY ON
PROTECTI ON OF AQUATI C LI FE, AND SHOULD ALSO Al M AT REDUCI NG THE TOTAL
METALS LQAD | N ADDI TI ON TO REDUCI NG CONCENTRATI ONS.

THE GENERAL ACCEPTANCE COF THE SELECTED ALTERNATI VE BY THE LOCAL
COWLUNI TY WAS | MPORTANT I N THE DECI SI ON TO NOT MODI FY ANY OF THE KEY
COVWPONENTS OF THE REMEDY. THE REQUEST BY DOMSTREAM WATER USERS TO
TREAT ALL M NE TUNNEL DI SCHARCES, REGARDLESS OF THE EFFECT ON | NSTREAM
METALS CONCENTRATI ONS, AND THE DATA WH CH WAS SUBM TTED DI SCUSSI NG
METALS LOADI NG TO A DOANNSTREAM RESERVA R ( STANDLEY LAKE) WLL BE

| MPORTANT FACTORS TO CONSI DER WHEN EVALUATI NG THE REMEDI AL ACTI ON

OPTI ONS FOR NORTH CLEAR CREEK.

A DETAI LED SUMVARY OF RESPONSES TO PUBLI C COMVENT | S PROVI DED AS
APPENDI X C OF THI S DOCUMENT.

8.9 STATE ACCEPTANCE

STATE ACCEPTANCE TYPI CALLY ASSESSES THE COMMENTS OF THE STATE ON EPA
LEAD PRQJECTS. AS THE LEAD ACENCY THE STATE HAS PARTI Cl PATED FULLY I N
THE REMEDY SELECTI ON PROCESS. CDH AND EPA JO NTLY AGREE THAT THE
SELECTED ALTERNATI VE | S THE MOST APPRCPRI ATE REMEDY FOR THE SI TE.

9.0 SELECTED CLEANUP ALTERNATI VE

THE OBJECTI VES OF THE REMEDI AL ACTI ON ARE TO ELI M NATE OR REDUCE THE
POTENTI AL FOR EXPOSURE OF PRESENT AND FUTURE POPULATI ONS TO ELEVATED

Rl SK FACTCRS BASED ON CONTAM NANTS WHI CH ARE | N EXCESS OF APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS, OR WH CH POCSE UNACCEPTABLE Rl SK
USING THE ONE I N TEN THOUSAND TO ONE IN A M LLI ON R SK RANGE SPECI FI ED
I'N THE NATI ONAL CONTI NGENCY PLAN. AN ADDI TI ONAL OBJECTI VE IS TO PROVI DE
PROTECTI ON OF AQUATI C LI FE I N THE SURFACE WATERS AT THE SI TE.

SPECI FI CALLY, THE OBJECTI VES OF THE SELECTED ALTERNATI VE | NCLUDE:

* PREVENTI NG | NCI DENTAL | NGESTI ON OF M NE WASTE PGCSI NG AN
EXCESS RI SK OF 1 CANCER | NCI DENCE PER 100, 000 PECPLE OR
GREATER, AND PREVENTI NG | NCl DENTAL | NGESTI ON OF M NE WASTE
CONTAI Nl NG MORE THAN 500 M LLI GRAVS/ KI LOGRAM OF LEAD;

* REDUCI NG THE EXCESS CANCER RI SK DUE TO | NHALATI ON OF DUST
CONTAI NI NG HEAVY METALS;

* PREVENTI NG | NGESTI ON OF GROUND WATER HAVI NG CONTAM NANT
CONCENTRATI ONS | N EXCESS OF PRI MARY DRI NKI NG WATER

STANDARDS, COR EXCEED HEALTH BASED LEVELS FOR CONTAM NANTS
VWH CH HAVE NO PRI MARY DRI NKI NG WATER STANDARDS FOR THE
CONTAM NANTS OF CONCERN AT THE SI TE.

* PREVENTI NG COLLAPSE OF UNSTABLE M NE WASTE Pl LES THROUGH
SLOPE STABI LI ZATI ON.

* REDUCI NG ERCSI ON FROM M NE WASTE PI LES TO THE PO NT WHERE



STREAM STANDARDS ARE NOT EXCEEDED BY STORM WATER RUNOFF
FROM THE M NE WASTE PI LE.

* REDUCI NG CONTAM NANT LQOADI NG FROM THE M NE DRAI NAGE
TUNNELS, FOR THE CONTAM NANTS OF CONCERN AT THE SITE, TO
LEVELS WHI CH WLL ALLOW STATE STREAM STANDARDS, AND STATE
TABLE VALUE STANDARDS (WHERE THEY HAVE BEEN DETERM NED TO
BE RELEVANT AND APPROPRI ATE) TO BE MET.

SECTI ON 10. 0 OF TH S DOCUMENT, ENTI TLED " STATUTCRY DETERM NATI ON',
PROVI DES A DI SCUSSI ON OF HOW THE SELECTED ALTERNATI VE ACH EVES THESE
OBJECTIVES. PRICR TO TH' S DI SCUSSI ON, A BRI EF SUMVARY OF THE PROCESS
THAT WAS USED TO CHOOSE THE SELECTED CLEANUP ALTERNATI VE | S PROVI DED.

I N SELECTI NG THE PREFERRED CLEANUP ALTERNATI VE FOR THE SI TE THE FI RST
STEP WAS TO ELI M NATE THOSE ALTERNATI VES WH CH WERE LEAST EFFECTI VE I N
PROTECTI NG HUVAN HEALTH AND THE ENVI RONMENT, AND DI D NOT ACH EVE LEGALLY
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS. USING THI S

CRI TERI A, THE FOLLON NG CLEANUP ALTERNATI VES WERE ELI M NATED FROM
FURTHER CONSI DERATI ON:

ALTERNATI VE 1 "NO ACTI ON' WAS ELI M NATED AS A SI TE W DE REMEDY BECAUSE
I T DOES NOT PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND AQUATI C
LIFE, AND I T DOES NOT ACH EVE LEGALLY APPLI CABLE OR RELEVANT AND
APPRCPRI ATE REQUI REMENTS.

ALTERNATI VE 2 "1 NSTI TUTI ONAL CONTROL AND SLOPE STABI LI ZATI ON, AND

PASSI VE TREATMENT OF THE EI GHT M NE DI SCHARGES" WAS ELI M NATED FROM
FURTHER CONS| DERATI ON BECAUSE | T WOULD NOT REDUCE THE | NGESTI ON AND

I NHALATI ON RI SKS TO HUVAN HEALTH, AND | T WOULD NOT REDUCE ENVI RONMENTAL
Rl SKS PCSED BY ERCSI ON OF M NE WASTE PI LES TO THE SAME DEGREE AS THE
OTHER ALTERNATI VES.

ALTERNATI VE 3 "CAPPI NG CF M NE WASTE PI LES AND PASSI VE TREATMENT OF THE

El GHT TUNNEL DI SCHARGES"; AND ALTERNATI VE 4 "CAPPI NG CF M NE WASTE

PI LES, ACTIVE TREATMENT OF THE OTHER FI VE TUNNEL DI SCHARCES' WERE

ELI M NATED FROM FURTHER CONSI DERATI ON BECAUSE THEY DO NOT ALLOW COLCRADO
STREAM STANDARDS TO BE MET BELOW ARGO TUNNEL. | N ADDI TI ON, ALTERNATI VES

3 AND 4 DO NOT PROTECT AQUATI C LI FE (ONLY ONE SPECI ES PROTECTED BELOW

ARGO TUNNEL) TO THE SAME EXTENT AS ALTERNATIVE 5 AND THE SELECTED ALTERNATI VE.

ALTERNATI VE 5 "CAPPI NG CF M NE WASTE PI LES AND PASSI VE TREATMENT OF THE
El GHT TUNNEL DI SCHARGES | NCLUDI NG GROUND WATER | N THE ARGO TUNNEL AREA"
PROVI DES A H GH DEGREE OF HUVAN HEALTH AND ENVI RONMVENTAL PROTECTI ON

TH' S ALTERNATI VE MEETS LEGALLY APPLI CABLE REQUI REMENTS ON CLEAR CREEK
AND | S PROTECTI VE OF TWD SPECI ES OF TROUT BELOW ARGO TUNNEL. THI'S
ALTERNATI VE WAS ELI M NATED FROM FURTHER CONSI DERATI ON BECAUSE A
PROTECTI VE, BUT MORE COST EFFECTI VE, ALTERNATI VE WAS DEVELCPED.

ALTERNATI VE 6 "ON-SI TE CONSCLI DATI ON OF M NE WASTE PI LES; ACTI VE
TREATMENT OF THE ARGO TUNNEL AND ARGO AREA GROUND WATER AND NATI ONAL AND
GREGORY | NCLI NE, AND PASSI VE TREATMENT OF THE OTHER FI VE M NE

DI SCHARGES"' WAS ELI M NATED FROM FURTHER CONSI DERATI ON FOR THE FOLLOW NG
REASONS:

ON- S| TE CONSCLI DATI ON OF THE M NE WASTE WOULD TAKE THREE TO FI VE TI MES
LONGER TO | MPLEMENT | N COVPARI SON TO THE OTHER ALTERNATI VES, AND THE
COST OF CONSCLI DATI ON THE TAILINGS |'S AT LEAST FOUR TI MES MORE THAN THE
OTHER ALTERNATI VES.

THI'S ADDI TI ONAL COST |I'S NOT JUSTI FI ED BECAUSE SI GNI FI CANT ADDI TI ONAL
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT | S NOT PROVI DED BY THI S
ALTERNATI VE. ALSO, THE SHORT- TERM RI SKS ARE GREATEST UNDER ALTERNATI VE



6, DUE TO THE LONGER | MPLEMENTATION TIME. IF IT IS SHOM THAT SOVE
CONSCLI DATI ON OF WASTE PI LES CAN BE DONE MORE COST EFFECTI VELY OR MORE
QU CKLY THAN ASSUMED, THEN CONSOLI DATI ON WOULD BE CONSI DERED FOR

| MPLEMENTATI ON UNDER THE SELECTED ALTERNATI VE.

THE SELECTED ALTERNATI VE, AS DESCRIBED I N SECTION 7.0, WAS DEVELCPED BY
| DENTI FYI NG AND RETAI NI NG THE CRI TI CAL COVWPONENTS OF ALTERNATI VES 5 AND
6, AND ELI M NATI NG THE COVPONENTS WHI CH DO NOT PROVI DE S| GNI FI CANT

ADDI TI ONAL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. THE GOAL FOR
DEVELCPI NG THE SELECTED ALTERNATI VE WAS TO SELECT A REMEDY THAT WOULD
PROVI DE THE SAME LEVEL OF PROTECTI ON AS ALTERNATIVES 5 AND 6, BUT IF
POSSI BLE, AT A LOAER COST. W TH REGARD TO PROTECTI ON OF HUVAN HEALTH,

I T WAS DETERM NED THAT ALL COVPONENTS OF ALTERNATI VES 5 AND 6 WERE
NECESSARY TO REDUCE HEALTH RI SKS AT THE SITE. | N THE CASE COF

ENVI RONMVENTAL PROTECTI ON, | T WAS DETERM NED THAT SEVERAL ENVI RONMENTAL
COVPONENTS OF ALTERNATIVES 5 AND 6 COULD BE ELI M NATED W THOUT REDUCI NG
THE EFFECTI VENESS OF THE CLEANUP PLAN

SPECI FI CALLY, W TH THE USE OF COMPUTER MODELI NG (SEE APPENDI X A), | T WAS
SHOWN THAT THE CONTAM NANT LOADI NG FROM THE MCCLELLAND, ROCKFORD AND BI G
FI VE TUNNELS DO NOT PCSE UNACCEPTABLE RI SKS TO AQUATIC LIFE IN THE

MAI NSTEM OF CLEAR CREEK, AND THAT THESE DI SCHARGES DO NOT | MPAI R

ACHI EVEMENT OF THE WATER QUALI TY STANDARDS | N CLEAR CREEK. THE MODELI NG
RESULTS | NDI CATE THAT THE CONTAM NANT LCQADI NG FROM THESE DI SCHARCES | S
SMALL ENQUGH THAT TREATMENT OF THE DI SCHARGES DOES NOT PROVI DE

ADDI TI ONAL PROTECTI ON OF AQUATI C LI FE (BASED ON CURRENT METALS LQADI NG
RATES IN THE BASIN). THEREFORE, NO ACTION WLL BE TAKEN ON THESE THREE
DI SCHARGES AT TH S TI ME.

AS PREVI QUSLY MENTI ONED, THE | NTERI M WAl VER OF APPLI CABLE OR RELEVANT
AND APPROPRI ATE REQUI REMENTS W LL BE | NVOKED FOR THE BI G FI VE DI SCHARGE.
THE BI G FI VE DI SCHARGE | S CURRENTLY DESI GNATED A PRI ORI TY DI SCHARGE
UNDER SECTI ON 304(L) OF THE CLEAN WATER ACT. THI S DESI GNATI ON WAS NMADE
BECAUSE THE BI G FI VE WAS ORI G NALLY | DENTI FI ED AS A DI SCHARGE WH CH WAS
| MPAI R NG THE ATTAI NVENT OF THE WATER QUALI TY STANDARDS FOR CLEAR CREEK
THE RESULTS OF THE PHASE ||/ OPERABLE UNI T #3 REMEDI AL | NVESTI GATI ON AND
FEASI BI LI TY STUDY | NDI CATE THAT THE SECTI ON 304( L) DESI GNATI ON NEEDS TO
BE REEVALUATED BY THE EPA AND STATE OF COLORADO WATER QUALI TY PROGRANS.
THE | NTERIM WAl VER WLL BE UTILIZED TO ALLONV TI ME FOR TH S REEVALUATI ON,
AND ALLOW TI ME FOR THE DEVELCPMENT COF A WASTELQAD ALLOCATI ON FOR THE
ARGO TUNNEL | NDI VI DUAL CONTRCL STRATEGY WH CH MAY | NCLUDE OTHER NEARBY
PO NT SQURCES SUCH AS THE BIG FIVE TUNNEL. |F IT IS DETERM NED THAT THE
Bl G FI VE DI SCHARGE CAN BE REMOVED FROM THE SECTI ON 304(L) PRIORITY LI ST,
THEN NO ACTI ON WLL BE TAKEN ON TH S DI SCHARGE UNDER THE SUPERFUND PROGRAM

ON NORTH CLEAR CREEK THE RESULTS OF THE COVPUTER MCDELI NG | NDI CATE THAT,
BASED ON EXI STI NG | NFORVATI ON,  TREATMENT OF THE GREGORY | NCLI NE,

NATI ONAL AND QUARTZ HI LL TUNNEL DI SCHARGES DCOES NOT REDUCE CONTAM NANT
LOADI NG TO A PO NT WHERE AQUATI C LI FE WOULD BE PROTECTED. CONSEQUENTLY,
AT TH S TI ME THE OVERALL EFFECTI VENESS OF TREATI NG THESE DI SCHARGES | S
QUESTI ONABLE, AND TREATMENT DOES NOT ATTAIN A LEVEL COF BENEFIT WHICH I S
PROPORTI ONAL TO THE COST OF TREATMENT. THEREFORE, TREATMENT OF THESE
THREE DI SCHARGES W LL NOT BE | MPLEMENTED UNDER THI S RECORD OF DECI SI ON
THE EPA, | N CONJUNCTION WTH CDH, WLL CONTI NUE TO EVALUATE THESE THREE
DI SCHARGES UNDER A NEW OPERABLE UNI T I N ORDER TO DEVELCP A CLEANUP PLAN
VWH CH WLL MEET LEGALLY APPLI CABLE CR RELEVANT AND APPRCPRI ATE

REQUI REMENTS AND PROVI DE A BALANCE BETWEEN THE COST OF TREATMENT AND THE
BENEFI T DERI VED.

THE DECI SI ON TO TAKE LI M TED ACTI ON ON THE NORTH CLEAR CREEK DI SCHARGES
WAS MADE FOR TWD REASONS. FI RST, PIPI NG THESE DI SCHARCGES AVWAY FROM TOMWN
WOULD REDUCE THE POTENTI AL FOR DI RECT HUMAN EXPCSURE TO THE DI SCHARGES.
SECOND, CCOLLECTI NG THESE DI SCHARGES WOULD M NI M ZE THE POTENTI AL FOR



| MPACTI NG FUTURE LAND DEVELOPMENT ASSCCI ATED W TH THE LEGALI ZATI ON CF
GAM NG I N THE BLACK HAWK/ CENTRAL CI TY AREA. AN ADDI TI ONAL BENEFI T OF
COLLECTI NG THESE DI SCHARGES |'S THAT I T WLL ALLOVFCOR A BETTER
UNDERSTANDI NG OF THE PGSSI BLE SOURCES OF NON- PO NT METALS LOADI NGS I N
THE BLACK HAVK AREA.

THE SELECTED ALTERNATI VE SELECTS ACTI VE VERSUS PASSI VE TREATMENT AT THE
ARGO AREA FOR SEVERAL REASONS. FIRST, DUE TO THE LARCE VOLUME OF
CONTAM NATED WATER IN TH S AREA THE PASSI VE TREATMENT OPTI ON DI D NOT
PROVIDE AS H GH A LEVEL OF RELIABILITY AS DESI RED. SECOND, BASED ON
EXI STI NG | NFORVATI ON, | F A PASSI VE TREATMENT SYSTEM WERE | NSTALLED, I T
WOULD REQUI RE A VERY LARGE AREA OF PRI ME LAND ( APPROXI MATELY 7 ACRES)
AND MAY CONFLI CT WTH LOCAL LAND USE.

I T WAS DETERM NED THAT NO ACTI ON WOULD BE TAKEN TO CONTRCOL M NE TUNNEL
SURGE EVENTS. SINCE THE FREQUENCY, DURATI ON, MAGNI TUDE AND EFFECT OF
THESE EVENTS HAVE NOT BEEN SHOM TO POSE UNACCEPTABLE RI SKS TO HUVAN
HEALTH OR THE ENVI RONVENT, THERE |I'S NOT ADEQUATE JUSTI FI CATI ON AT THI S
TIME TO SUPPORT | MPLEMENTATI ON OF SURGE CONTROL PLUGS AT THE FOURTEEN

H GH SURGE POTENTI AL TUNNELS. | F A SURGE EVENT WERE TO OCCUR, AND IF IT
RESULTED | N EXCEEDANCE OF DRI NKI NG WATER STANDARDS | N CLEAR CREEK,
POTENTI AL DONNSTREAM WATER USERS CAN BE NOTI FI ED TO TAKE APPRCPRI ATE
ACTI ON TO ENSURE THAT THE WATER IS NOT USED OR, |F NECESSARY, |S TREATED
TO DRI NKI NG WATER STANDARDS. | T SHOULD BE PO NTED OQUT THAT THE

POTENTI AL FOR | NCREASED FLOW FROM M NE TUNNELS W LL BE CONSI DERED WHEN
DESI GNI NG THE TREATMENT UNI TS FOR THE ARGO AND BURLEI GH DI SCHARGES UNDER
THE SELECTED ALTERNATI VE.

10. 0 STATUTCRY DETERM NATI ONS

REMEDI AL ACTI ONS SELECTED AT SUPERFUND S| TES MUST BE PROTECTI VE OF HUMAN
HEALTH AND THE ENVI RONVENT. THE COVPREHENSI VE ENVI RONVENTAL RESPONSE,
COVPENSATI ON, AND LI ABI LI TY ACT ALSO REQUI RES THAT THE SELECTED REMEDY
FOR THE SI TE COMPLY W TH LEGALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS ESTABLI SHED UNDER STATE AND FEDERAL LAWS, OR JUSTIFY A

WAl VER OF THE REQUI REMENT. THE SELECTED REMEDY MUST BE COST EFFECTI VE
AND UTI LI ZE PERVANENT TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY
TECHNCLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. THE ACT ALSO CONTAI NS A
PREFERENCE FOR REMEDI ES WHI CH | NCLUDE TREATMENT AS A PRI NCI PAL ELEMENT.
THE FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDY MEETS THESE

REQUI REMENTS.

THE SELECTED REMEDY MEETS THE STATUTORY REQUI REMENTS OF SECTI ON 121 OF
THE COVPREHENSI VE ENVI RONMENTAL RESPONSE, COVPENSATI ON, AND LI ABI LI TY ACT.

10. 1 PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY FOR THE SI TE PROTECTS HUMAN HEALTH AND THE
ENVI RONVENT THROUGH THE FOLLOW NG ENG NEERI NG CONTRCLS:

* CAPPI NG OF M NE WASTE PI LES WHERE FEASI BLE, AND ACCESS
RESTRI CTI ONS AT ACTIVE M LL SITES OR WHERE CAPPI NG | S NOT
FEASIBLE. TH S WLL PREVENT HUVAN EXPCSURE TO M NE WASTE
PI LES WH CH PRESENT AN EXCESS CARCI NOGENI C Rl SK OF MORE
THAN 1 CANCER | NCI DENCE PER 100, 000 PERSONS (TH S EQUATES
TO AN ARSENI C CONCENTRATI ON OF 130 M LLI GRAMS/ KI LOGRAM OR
GREATER), AND W LL PREVENT HUMAN EXPCSURE TO M NE WASTE
PI LES W TH CONCENTRATI ON OF LEAD AT 500
M LLI GRAVS/ KI LOGRAM OR GREATER  WHERE CAPPI NG | S NOT
FEASI BLE RUNCFF BARRI ERS W LL BE PROVI DED TO REDUCE THE
AMOUNT OF ERCSI ON ENTERI NG SURFACE WATER FROM THE M NE
WASTE PI LE.



THE CARCI NOGENI C RI SK LEVEL AT THE SITE | S DUE TO THE
PRESENCE OF ARSENIC I N THE M NE WASTE PILES. THE
BACKGROUND CONCENTRATI ON OF ARSENI C AT THE S| TE REPRESENTS
AN EXCESS CARCI NOGENI C RI SK OF ONE PERSON | N ONE M LLI ON.
THE POTENTI AL EXCESS CARCI NOGENI C RI SK LEVEL OF ONE CANCER
I NCI DENCE PER 100, 000 PECPLE WAS SELECTED TO ENSURE THAT
THE CONCENTRATI ON OF ARSENI C AT TH'S RI SK LEVEL WAS
CLEARLY DI STI NGUI SHABLE FROM BACKGROUND CONCENTRATI ONS.

I'N ADDI TI ON, THE ONE EXCESS CANCER | NCI DENCE PER 100, 000
PECPLE RI SK LEVEL REPRESENTS THE STATUTCRY MEDI AN RI SK
VALUE THAT SUPERFUND CLEANUPS SHCOULD ACH EVE.

THE DECI SI ON TO TAKE REMEDI AL ACTI ON ON M NE WASTE PI LES
W TH CONCENTRATI ONS OF LEAD AT 500 M LLI GRAVS/ KI LOGRAM OR
GREATER WAS NMADE BASED ON BOTH THE USE OF THE | NTEGRATED
UPTAKE/ Bl OKI NETI C MCDEL WHI CH ESTI MATES BLOCD LEAD LEVELS
I N CH LDREN UNDER VAR QUS EXPOSURE SI TUATI ONS, AND EPA
GUl DANCE ( OFFI CE OF SOLI D WASTE AND EMERGENCY RESPONSE

DI RECTI VE 9355. 4-02) WHI CH RECOMVENDS LEVELS COF

500 - 1000 M LLI GRAVE/ KI LOGRAM ( SEE LEAD DI SCUSSI ON | N
SECTION 6.0 FOR MORE DETAIL).

* PROVI DI NG AN ALTERNATE DRI NKI NG WATER SUPPLY FOR WATER
VELLS WHEN CONCENTRATI ONS OF THE CONTAM NANTS OF CONCERN
EXCEED PRI MARY MAXI MUM CONTAM NANT LEVELS, AND WHEN
CONCENTRATI ONS EXCEED HEALTH- BASED STANDARDS FOR
CONTAM NANTS W TH NO PRI MARY STANDARDS, W LL REDUCE R SKS
TO HUMAN HEALTH. WATER WELLS DRI LLED MORE THAN TWD YEARS
AFTER THE SIGNING OF THI'S RECORD OF DECI SI ON WLL NOT BE
ELI G BLE FOR AN ALTERNATE DRI NKI NG WATER SUPPLY.

POTENTI AL RI SKS TO FUTURE USERS OF GROUND WATER W LL BE
CONTROLLED THRQUGH PUBLI C EDUCATI ON.  FUTURE GROUND WATER
USERS WLL BE | NFORVED OF THE POTENTI AL FOR ENCOUNTERI NG
CONTAM NATED GROUND WATER AND THE OPTI ONS AVAI LABLE TO
REDUCE THEI R RI SKS SHOULD CONTAM NATED GROUND WATER BE
ENCOUNTERED. FUTURE GROUND WATER USERS WLL BE

FI NANCI ALLY RESPONSI BLE FOR THE COSTS COF TESTI NG AND ANY
REMEDI AL ACTI ON WH CH THEY NMAY DECI DE | S NECESSARY.

* THE Al R QUALITY | NVESTI GATI ON I N THE CENTRAL CI TY AREA
SHOWED THAT THE POTENTI AL Rl SK OF | NHALATI ON COF DUST
CONTAI NI NG HEAVY METALS COULD NOT BE ATTRI BUTED TO ANY
I NDI VI DUAL CR GROUP OF M NE WASTE PILES. CONSEQUENTLY,
THE AMOUNT OF RI SK REDUCTI ON CAN NOT BE QUANTI TATI VELY
DETERM NED. SI NCE THE SELECTED CLEANUP ALTERNATI VE
I NVOLVES CAPPI NG OF M NE WASTE PI LES WHERE PCSSI BLE, THE
I NHALATI ON RI SK AT EACH OF THE CAPPED PILES WLL BE
ELI M NATED AND THE OVERALL RI SK REDUCED. FURTHERMORE, THE
REASONABLE MAXI MUM POTENTI AL EXCESS CARCI NOGENI C RI SK
ESTI MVATE OF 9 CANCER | NCI DENCES PER 100, 000 PECPLE FOR THE
Al R EXPCSURE PATHWAY | S CURRENTLY W TH N THE RI SK RANCE
VWH CH SHOULD BE ATTAI NED BY SUPERFUND CLEANUPS.

THE SELECTED REMEDY FOR THE SI TE PROTECTS HUMAN HEALTH AND THE
ENVI RONVENT THROUGH TREATMENT OF THE FOLLOW NG SURFACE WATER DI SCHARGES:

* THE ENVI RONMENTAL RI SKS ASSCCI ATED W TH CONTAM NATED
SURFACE WATER AT THE SI TE WLL BE CONTROLLED THRQOUGH
TREATMENT OF THE M NE DRAI NAGE TUNNELS, AND TREATMENT CF
THE CONTAM NATED GROUND WATER NEAR THE ARGO TUNNEL.
TREATMENT OF THE BURLEI GH AND ARGO TUNNEL DI SCHARGES, AND
CONTAM NATED GROUND WATER | N THE ARGO TUNNEL AREA, WLL
REDUCE CONTAM NANT LQOADI NG TO SURFACE WATER TO A LEVEL



VWH CH WLL ALLOW COLORADO STATE STREAM STANDARDS TO BE
MET. ALSO AS DI SCUSSED | N THE COVPARATI VE ANALYSI S
SECTI ON, THE TREATMENT OF THESE SOURCES COF CONTAM NATI ON
WLL ALLOW FOR ADDI TI ONAL PROTECTI ON OF BROWN, BROCK AND
RAI NBOW TRQUT. THE REDUCTI ON OF CONTAM NANT LOADI NG FROM
WOCDS CREEK W LL BE ACHI EVED UNDER ACTI VE NATI ONAL
PCOLLUTANT DI SCHARGE ELI M NATI ON SYSTEM DI SCHARGE PERM TS.
TH' S REDUCTI ON | N CONTAM NANT LQADI NG | S EXPECTED TO
PROVI DE PROTECTI ON OF BROOK, BROMN AND RAI NBOW TROUT | N
WEST CLEAR CREEK

THE SELECTED ALTERNATI VE MAY NOT ACH EVE COLORADO
STATE TABLE VALUE STANDARDS ON CLEAR CREEK BELOW THE
WEST CLEAR CREEK CONFLUENCE. EPA AND CDH WLL MONI TOR
THE EFFECTI VENESS OF THE REMEDY AFTER IT IS

| MPLEMENTED TO DETERM NE | F STATE TABLE VALUE
STANDARDS ARE ACHI EVED. | F THEY ARE NOT ACHI EVED, AN
EVALUATI ON WLL BE MADE TO DETERM NE | F ADDI TI ONAL
CLEANUP IS REQUI RED, OR, | T MAY BE DETERM NED THAT A
S| TE- SPECI FI C STATE STREAM STANDARD CAN BE ESTABLI SHED
VWH CH | S PROTECTI VE OF THE USES CF CLEAR CREEK

THE REDUCTI ON I N PO NT SCURCE CONTAM NANT LQADI NG AND
THE REDUCTI ON I N EROSI ON FROM M NE WASTE PI LES W LL
REDUCE THE AMOUNT OF CONTAM NATED SEDI MENT | N THE
SURFACE WATERS AT THE SI TE. BECAUSE THE RI SKS TO
AQUATI C LI FE FROM THI S EXPOSURE PATHWAY ARE RELATI VELY
SMALL, 1T I'S ANTI Cl PATED THAT THE SELECTED ALTERNATI VE
W LL EFFECTI VELY REDUCE TH S RI SK.

POTENTI AL ENVI RONVENTAL RI SKS POSED BY THE GREGORY | NCLI NE, NATI ONAL,
AND QUARTZ H LL TUNNELS WLL NOT BE COVPLETELY ADDRESSED UNDER THI S
RECORD OF DECI SION.  THE | NTERI M REMEDY WAVI ER OF LEGALLY APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS W LL BE USED TO DEFER A FI NAL

DECI SION ON THESE DI SCHARGES. THE | NTERI M REMEDY WAl VER W LL ALSO BE
USED FOR THE BI G FI VE TUNNEL DI SCHARCE. THESE PQA NTS ARE DI SCUSSED I N
DETAIL I N SECTION 10. 2.

DURI NG | MPLEMENTATI ON OF THE SELECTED REMEDY APPROPRI ATE ENG NEERI NG
CONTROLS WLL BE USED TO CONTROL DUST GENERATI ON, SEDI MENT LOADI NG TO
SURFACE WATER, AND OTHER RI SKS WH CH W LL BE PRESENT DURI NG

| MPLEMENTATI ON OF THE SELECTED REMEDY. THEREFORE, NO UNACCEPTABLE
SHORT- TERM RI SKS WLL RESULT FROM | MPLEMENTATI ON OF THE SELECTED REMEDY.

10.2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

THE SELECTED REMEDY WLL ATTAIN LEGALLY APPLI CABLE OR RELEVANT AND
APPRCOPRI ATE REQUI REMENTS ( ARARS) FOR THE EXPOSURE PATHWAYS WH CH ARE
ADDRESSED BY THE SELECTED REMEDY.

THE LI M TED ACTI ON OF CCLLECTI NG THE GREGORY | NCLI NE, NATI ONAL, AND
QUARTZ HI LL TUNNELS I'S NOT CONSI DERED THE FI NAL ACTI ON FOR THESE

DI SCHARGES. THI'S LI M TED ACTI ON IS CONSI DERED TO BE AN | NTERI M MEASURE
AND WLL BECOVE PART OF A TOTAL REMEDI AL ACTI ON WHI CH WLL ATTAIN
LEGALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS. THE

I NTERI M WAl VER OF REQUI REMENTS | S BEI NG USED BECAUSE, BASED ON EXI STI NG
I NFORVATI ON, THE TREATMENT OF THESE THREE DI SCHARGES DCES NOT REDUCE
CONTAM NANT LOADI NG TO A PO NT WHERE AQUATI C LI FE WOULD BE PROTECTED.
CONSEQUENTLY, AT TH S TI ME THE OVERALL EFFECTI VENESS OF TREATI NG THESE
DI SCHARGES | S QUESTI ONABLE, AND TREATMENT DCES NOT ATTAIN A LEVEL COF
BENEFI T WH CH | S PROPORTI ONAL TO THE COST. EPA, I N CONJUNCTI ON W TH
CDH, WLL CONTI NUE TO EVALUATE THESE THREE DI SCHARGES UNDER A NEW
OPERABLE UNIT I N ORDER TO DEVELOP A CLEANUP PLAN WHI CH WLL MET LEGALLY



APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS AND PROVI DE A
BALANCE BETWEEN THE COST OF TREATMENT AND THE BENEFI T DERI VED. A RECORD
OF DECI SI ON FOR THE NEW CPERABLE UNIT IS EXPECTED W THI N THREE YEARS
FROM THE SI GNING OF THI'S RECORD OF DECI SI O\

THE | NTERI M REMEDY WAI VER W LL BE USED FOR THE BI G FI VE TUNNEL DI SCHARGE
TO ALLOWV TI ME FOR A REEVALUATI ON CF | TS DESI GNATION AS A PRRORITY

DI SCHARGE UNDER SECTI ON 304(L) OF THE CLEAN WATER ACT. IF IT IS

DETERM NED THAT THE BI G FI VE DI SCHARGE CAN BE REMOVED FROM THE SECTI ON
304(L) LIST, THEN NO ACTI ON WLL BE TAKEN UNDER THE SUPERFUND PROGRAM

THE FOLLOW NG SUMVARI ZES THE PRI MARY LEGALLY APPLI CABLE OR RELEVANT AND
APPRCPRI ATE REQUI REMENTS FOR THE SI TE, AND HOW THE SELECTED REMEDY W LL
ATTAIN THE REQUI REMENTS. APPENDI X B | DENTI FI ES THE LEGALLY APPLI CABLE
OR RELEVANT AND APPRCPRI ATE REQUI REMENTS FOR THE SI TE | N DETAI L.

10. 2. 1 CONTAM NANT- SPECI FI C REQUI REMENTS

THE SAFE DRI NKI NG WATER ACT, 40 CFR PART 141, COLORADO PRI MARY DRI NKI NG
WATER REGULATIONS, 5 CCR 1003-1, ARE CONSI DERED RELEVANT AND APPRCPRI ATE
FOR GROUND WATER AT THE SITE. THE ACT AND REGULATI ONS ESTABLI SH MAXI MUM
CONTAM NANT LEVELS FOR SOVE OF THE CONTAM NANTS OF CONCERN AT THE SI TE.
THE SELECTED REMEDY DCES NOT SEEK TO RESTORE GROUND WATER AT THE SI TE TO
MAXI MUM CONTAM NANT LEVELS BECAUSE IT I'S NOT TECHNI CALLY FEASI BLE TO
CONTROL THE SOURCES OF HEAVY METALS CONTAM NATION AT THE SITE, AND IT IS
TECHNOLOG CALLY | MPRACTI CABLE FROM AN ENG NEERI NG STANDPO NT TO TREAT
FRACTURED BEDROCK AQUI FERS AND THE NUMERCQUS DI SCRETE ALLUVI AL AQUI FERS
WTH N THE 400 SQUARE M LE STUDY AREA. THE SELECTED REMEDY WLL ATTAIN
THESE REQUI REMENTS BY PROVI DI NG AN ALTERNATI VE DRI NKI NG WATER SUPPLY

VWH CH MEETS MAXI MUM CONTAM NANT LEVELS, WHERE REQUI RED.

THE FEDERAL SOLI D WASTE DI SPOSAL ACT, SUBTI TLE C, SETS REQUI REMENTS FOR
| DENTI FI CATI ON OF HAZARDOUS WASTES AND | S CONSI DERED RELEVANT AND
APPRCPRI ATE FOR THE M NE WASTE AT THE SI TE | F THE WASTE | S DETERM NED TO
BE CHARACTERI STI C FOR METALS. THE ACT WOULD BE CONSI DERED LEGALLY

APPLI CABLE FOR ANY NEW NON- EXEMPT HAZARDOUS WASTE WHI CH MAY BE GENERATED
AT THE SITE. THE SELECTED REMEDY WLL ATTAI N THESE REQUI REMENTS | F
HAZARDQUS WASTE | S GENERATED CR ENCOUNTERED.

CONTAM NANT SPECI FI C ARARS FOR SURFACE WATER AT THE SI TE | NCLUDE THE
FEDERAL CLEAN WATER ACT, THE COLCRADO WATER QUALI TY CONTRCL ACT,
COLORADO BASI C STANDARDS AND METHODOLOG ES FOR SURFACE WATER, COLORADO
CLASSI FI CATI ONS AND NUMERI C STANDARDS, SOUTH PLATTE RI VER BASI N, ET AL.
THE SECTI ONS OF THESE ARARS THAT DEFI NE EFFLUENT LI M TATI ONS ARE

CONS| DERED LEGALLY APPLI CABLE. THE USE OF COLCRADO STATE TABLE VALUE
STANDARDS TO ESTABLI SH LEVELS OF CLEANUP/ EFFLUENT LI M TATI ONS ARE

CONSI DERED RELEVANT AND APPRCPRI ATE. THE SELECTED REMEDY WLL ATTAI N
LEGALLY APPLI CABLE REQUI REMENTS | NSTREAM AND W LL ATTAI N RELEVANT AND
APPRCPRI ATE REQUI REMENTS AT THE PO NT OF DI SCHARGE FROM TREATMENT UNI TS,
BASED ON THE | NSTREAM DI LUTI ON.

10. 2. 2 LOCATI ON- SPECI FI C REQUI REMENTS

THE FEDERAL ENDANGERED SPECI ES ACT AND COLORADO W LDLI FE NONGAME,
ENDANGERED, AND THREATENED SPECI ES ACT ARE CONSI DERED LEGALLY APPLI CABLE
AND, | N PART, SET REQUI REMENTS FCR THE PROTECTI ON OF GREENBACK TRQUT,
GOLDEN EAGLES, AND M GRATCRY BI RDS. THE SELECTED REMEDY WLL COWPLY

W TH THESE ARARS.

THE FEDERAL EXECUTI VE ORDER FOR PROTECTI ON OF WETLANDS, EXECUTI VE CORDER
ON FLOOD PLAI N MANAGEMENT, FI SH AND W LDLI FE COORDI NATI ON ACT, AND

SECTI ON 404 OF THE CLEAN WATER ACT ESTABLI SH REQUI REMENTS AND

RESTRI CTI ONS WHEN ALTERI NG WATERS OF THE UNI TED STATES AND RI PARI AN AND



VETLAND AREAS. THESE REQUI REMENTS ARE LEGALLY APPLI CABLE ARARS AT THE
SITE, AND THE SELECTED REMEDY W LL COWPLY W TH THESE REQUI REMENTS.

FEDERAL AND STATE H STORI CAL AND ARCHAEOQLOG CAL ACTS REQUI RE PROTECTI ON
OF H STORI CAL RESOURCES AND PLACES AND ARE CONSI DERED LEGALLY APPLI CABLE
AT THE SITE. THE SELECTED REMEDY WLL COWPLY W TH THESE REQUI REMENTS TO
THE EXTENT PCSSI BLE. DOCUMENTATI ON OF H STORI CAL RESOURCES W LL BE
PERFORVED, AS NECESSARY, AT M NE WASTE Pl LES WHICH WLL BE ALTERED BY
CAPPI NG AND/ OR SLCPE STABI LI ZATI ON.

10. 2. 3 ACTI ON- SPECI FI C REQUI REMENTS

FEDERAL AND STATE SOLI D WASTE ACTS AND REGULATI ONS ESTABLI SH TECHNI CAL
REQUI REMENTS FOR CAPPI NG OF M NE WASTE PI LES AND CONSTRUCTI ON CF SCLID
WASTE | MPOUNDIVENTS.  THESE REQUI REMENTS ARE CONSI DERED RELEVANT AND
APPRCPRI ATE AT THE SITE AND WLL BE ATTAI NED BY THE SELECTED REMEDY.

FEDERAL STCRM WATER REGULATI ONS ESTABLI SH REQUI REMENTS FOR CONTRCLLI NG
STORM RUNCFF.  THESE REQUI REMENTS ARE CONSI DERED RELEVANT AND

APPRCPRI ATE FOR CONTROLLI NG RUNCFF FROM M NE WASTE PI LES AND WLL BE
ATTAI NED BY THE SELECTED REMEDY.

FEDERAL AND STATE HAZARDOUS WASTE ACTS AND REGULATI ONS WLL BE ATTAI NED
FOR ANY HAZARDOUS WASTE WHI CH MAY BE CGENERATED AS THE RESULT CF
TREATMENT OF THE M NE DI SCHARGES. TH S WASTE WOULD BE DI SPOSED CF IN A
SUBTI TLE C (HAZARDOUS WASTE) LANDFI LL OR TREATED TO RENDER THE WASTE

" NON- CHARACTERI STI C' AND THEN DI SPOSED I N A SUBTI TLE D (SCLI D WASTE)
LANDFI LL.

STATE AIR QUALI TY REGULATI ONS TO CONTRCL FUQ TI VE DUST DURI NG REMEDI AL
ACTI ON ARE CONSI DERED APPLI CABLE AT THE SI TE, AND THE SELECTED REMEDY
W LL EMPLOY ENG NEERI NG CONTRCLS TO ATTAIN TH S REQUI REMENT.

10. 2.4 "TO BE CONSI DERED' REQUI REMENTS

THE COLORADO DI VI SION OF W LDLI FE HAS ESTABLI SHED SPECI ES- SPECI FI C

TOXI G TY DATA FOR RAI NBOW BROM AND BROOK TROUT. TH S DATA HAS BEEN
USED TO EVALUATE THE EFFECTI VENESS OF EACH OF THE REMEDI AL ACTI ON
ALTERNATI VES. THE SELECTED ALTERNATI VE WAS, | N PART, CHOSEN BECAUSE | T
PROVI DES THE H GHEST LEVEL OF PROTECTI ON CF TROUT WHEN COVMPARED TO THE
OTHER ALTERNATI VES DEVELCPED FOR THE SI TE.

10. 3 COST EFFECTI VENESS

THE SELECTED REMEDY |'S COST EFFECTIVE I N M Tl GATI NG THE RI SKS POSED TO
HUVAN HEALTH FROM CONTAM NATED GROUND WATER AND M NE WASTE PI LES AT THE
SITE. THE SELECTED REMEDY | S ALSO COST EFFECTIVE I N M Tl GATI NG THE RI SK
TO AQUATI C LI FE FROM DI SCHARG NG M NE TUNNELS. AS DI SCUSSED | N DETAI L
IN SECTION 9.0, THE SELECTED REMEDY WAS DEVELOPED BY RETAI NI NG THE MOST
EFFECTI VE COVPONENTS OF EACH ALTERNATI VE DEVELOPED FOR THE SI TE, AND

ELI M NATI NG THOSE COVPONENTS WHI CH PROVI DED LI TTLE TO NO ADDI TI ONAL
HUVAN HEALTH OR ENVI RONVENTAL BENEFI T. THE COST OF THE SELECTED REMEDY
IS LOMER THAN ALL OTHER ALTERNATI VES, EXCEPT NO ACTI ON, AND PROVI DES THE
SAME LEVEL OF ARARS COVPLI ANCE AND PROTECTI ON COF HUMAN HEALTH AND THE
ENVI RONIVENT.

10. 4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE AND PREFERENCE FOR
TREATMENT AS A PRI NCl PAL ELEMENT

THE SELECTED REMEDY REPRESENTS THE MAXI MUM EXTENT TO WHI CH PERMANENT
SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTI LI ZED I N A COST EFFECTI VE
MANNER AT THE SI TE. THE SELECTED REMEDY UTI LI ZES BOTH CONVENTI ONAL



(ACTI VE) AND | NNOVATI VE (PASSI VE) TECHNOLOG ES FOR TREATMENT OF M NE

DI SCHARGES, AND SATI SFI ES THE STATUTORY PREFERENCE FOR TREATMENT AT
SUPERFUND SI TES. | T |'S ACKNOALEDGED THAT ACTI VE TREATMENT | S MORE

COSTLY THAN PASS| VE TREATMENT. HOWEVER, AS MENTI ONED EARLIER IN TH S
DOCUMENT, THE LONG TERM EFFECTI VENESS AND RELI ABI LI TY OF ACTI VE

TREATMENT AND GREATER EASE OF | MPLEMENTATI ON, PROVI DED THE BEST BALANCE
OF THE NI NE EVALUATI ON CRI TERI A WHEN CONSI DERI NG THE LARGE VOLUME OF
CONTAM NATI ON ( FLOW WHI CH WLL BE TREATED I N THE AREA OF THE ARGO TUNNEL.

RECONTQURI NG OF M NE WASTE PI LES ALONE IS NOT CONSI DERED TO BE EFFECTI VE
I N REDUCI NG HUVAN HEALTH AND ENVI RONMENTAL RI SKS DUE TO EXPOSURE OF
GENERALLY HI GHER METALS CONCENTRATI ONS AT DEPTH IN THE M NE WASTE PI LES.
CONSEQUENTLY, RECONTOURI NG AND CAPPI NG | S THE SELECTED REMEDY WHERE
CAPPI NG | S TECHNI CALLY FEASI BLE. ON-SI TE CONSCLI DATION OF THE M NE
WASTE PI LES IS CONSI DERED TO BE SLI GHATLY MORE EFFECTI VE I N M Tl GATI NG
HUVAN HEALTH AND ENVI RONMVENTAL | MPACTS THAN RECONTOURI NG AND CAPPI NG
HONEVER, DUE TO LONGER | MPLEMENTATI ON TI ME AND THE FACT THAT I T COSTS AT
LEAST FQUR TI MES MORE THAN THE OTHER ALTERNATI VE, CAPPING IN PLACE IS
CONSI DERED TO PROVI DE THE BEST COWVBI NATI ON OF BALANCI NG FACTORS.

MONI TORI NG AND | NSTI TUTI ONAL CONTRCOLS W LL BE | MPLEMENTED AT THE CAPPED
M NE WASTE PI LES TO MAI NTAIN A H GH DEGREE OF EFFECTI VENESS, WH CH WLL
SERVE TO M NI M ZE THE DI FFERENCE | N OVERALL EFFECTI VENESS BETWEEN

ON- S| TE CONSCOLI DATI ON AND CAPPI NG | N PLACE.



#TA
TABLE 6-3

COVPARI SON OF RI SK- BASED GROUNDWATER TARGET
CONCENTRATI ONS TO MAXI MUM GROUNDWATER CONCENTRATI ON
I N MONOTORI NG VELL: DRI NKI NG WATER | NGESTI ON
( CONCENTRATI ONS REPORTED | N UG L)

CHEM CAL (O R SK- BASED CLEAR CREEK
TARGET DRAI NAGE
CONCENTRATI ON ( A)

ALLU VI UM
ARSENI C 35 ND
0.047 (B)
CADM UM 18 312
CHROM UM 175 ND
COPPER 1, 400 6, 700
FLUORI DE 2,100 2,900
MANGANESE 7, 000 50, 000
NI CKEL 700 688
ZINC 7, 000 60, 100
CHEM CAL (O VEST CLEAR NORTH FORK
CREEK DRAI NAGE CLEAR CREEK
DRAI NAGE
ALLU VI UM
ARSENI C ND 3.5
CADM UM ND 42
CHROM UM ND 9
COPPER ND 690
FLUORI DE 500 2,100
MANGANESE 12 27, 800
NI CKEL ND 278
ZINC 25 34, 300
CHEM CAL (O R SK- BASED CLEAR CREEK
TARGET DRAI NAGE
CONCENTRATI ON ( A)
BEDROCK
ARSENI C 35 ND
0.047 (B)
CADM UM 18 2.2
COPPER 1, 400 4.1
FLUORI DE 7,000 3,520
MANGANESE 700 48
NI CKEL 7,000 1,570
ZINC
CHEM CAL (O VEST CLEAR NORTH FORK
CREEK DRAI NAGE CLEAR CREEK
DRAI NAGE
BEDROCK

ARSEN C NS 3



CADM UM NS 78
COPPER NS 169
FLUCORI DE NS 600
MANGANESE NS 26, 900
NI CKEL NS 208

ZI NC NS 23, 200
NOTES:

(A) EXCEPT AS NOTED, TARGET CONCENTRATI ONS DER VED BASED ON
NONCARCI NOGENI C EFFECTS.

(B) TARGET CONCENTRATI ON DERI VED BASED ON POTENTI AL CARCI NOGENI C
EFFECTS.

(O ONLY DETECTED CHEM CALS ARE EVALUATED FOR THE CONTAM NANTS OF
CONCERN, ALUM NUM AND | RON ARE NOT EVALUATED BECAUSE HEALTH EFFECTS
CRI TERI A ARE NOT AVAI LABLE.

ND = NOT DETECTED.

NS = NOTI' SAVPLED.

Rl SK- BASED TARGET CONCENTRATI ONS FOR CARCI NOGENS ARE EQUAL TO AN EXCESS

CANCER | NCI DENCE OF 1 PERSON PER 1, 000, 000 PECPLE.



TABLE 6-7
COVPARI SON OF RI SK- BASED Al R TARGET
CONCENTRATI ONS TO CENTRAL CI TY ANNUAL AVERAGE AND NAXI MUM
RESPI RABLE Al R CONCENTRATI ON:  DUST | NHALATI ON

( CONCENTRATI ONS REPORTED | N UG L)

RESPI RABLE
CONCENTRATI ONS
Rl SK- BASED
TARCGET ANNUAL ANNUAL

CHEM CAL CONCENTRATI ON ( A) AVERAGE VAXI MUM
ARSEN C 0. 00011 0. 00059 0.0018
BERYLLI UM 0. 00065 0. 00100 0. 0010
CADM UM 0. 00089 0. 00078 0.0012
CHROM UM 0. 00013 0. 00400 0.0078
NI CKEL 0. 00320 0. 01000 0.0190

NOTES:

(A) ALL TARGET CONCENTRATI ONS DERI VED BASED ON POTENTI AL CARCI NOGEN C
EFFECTS.

Rl SK- BASED TARGET CONCENTRATI ONS FOR CARCI NOGENS ARE EQUAL TO AN EXCESS

CANCER | NCI DENCE OF 1 PERSON PER 1, 000, 000 PECPLE.



